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CONTENTS OVERVIEW 



Integrated Device Technology's Data Book Supplement is comprised of new/revised data 
sheets, application notes and package drawings to its 1988 Data Book. Only new or revised 
data sheets are contained in the supplement. The data sheets for those products whose speci- 
fication have not changed are in the 1988 Data Book. Customers, with both the Data Book 
Supplement and 1988 Data Book, now have a complete specification set of IDT's advanced 
CMOS products. 

The supplement's table of contents contains a listing of all of IDT's products. Products 
which are in the supplement will have their page number listed as "Sx-yy", where: 
S = data sheet is in supplement 
x = section where data sheet resides 
yy = page number within the section 
Products which are boldfaced, and have their page numbers listed as "x-yy", can be found 
in the 1988 Data Book. 

The block diagram on the cover of this book pictorially illustrates the multiple product lines 
offered by Integrated Device Technology, a recognized leader in high-speed CM OS technol- 
ogy. IDT's broad line of products enables us to provide a complete CMOS solution to design- 
ers of high-performance digital systems. Our products include industry standard devices as 
well as products with speed, lower power, package and/or architectural benefits that allow the 
designer to achieve significantly improved system performance. 

Use this book to find ordering Information: Start with the Ordering Information chart at 
the back of each data sheet, or Cross Reference Guides (p S1 -23) along with Package Dia- 
gram Outline Index (p S15-3), to compose the complete IDT part number. Reference data on 
our Technology Capabilities and Quality Commitments are included in separate sections (S2, 
S3, respectively). 

Use this book to find product data: Start with the Table of Contents, organized by product 
line (p Sii), or with the Numeric Table of Contents across all product lines (p Sxiv); for a more 
complete summary of product line offerings, use the Product Selector Guide (p S1 -2). These 
indexes will direct you to the page on which the complete technical data sheet can be found, 
and may in some cases refer you to related Application or Technical Notes (p S14-1). Data 
sheets may be of the following type: 

ADVANCE INFORMATION— contain initial descriptions, subject to change, for products that 
are in development, including features and block diagrams. 

PRELIMINARY— contain descriptions for products soon to be or recently released to produc- 
tion, including features, pinouts and block diagrams. Timing data are based on simulation or 
initial characterization and are subject to change upon full characterization. 
FINAL— contain minimum and maximum limits specified over the complete supply and tem- 
perature range for full production devices. 

New products, product performance enhancements, additional package types and new 
product families are being introduced frequently. Please contact your local IDT sales repre- 
sentative to determine the latest device specifications, package types and product availability. 

Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in 
order to Improve design or performance and to supply the best possible product. IDT does not assume any responsibility for use of any 
circuitry described other than the circuitry embodied in an IDT product. The Company makes no representations that circuitry described 
herein is free from patent infringement or other rights of third parties which may result from its use. No license is granted by implication or 
otherwise under any patent, patent rights or other rights, of Integrated Device Technology, Inc. 

LIFE SUPPORT POLICY 

Integrated Device Technology's products are not authorized for use as critical components In life support devices or systems un- 
less a specific written agreement pertaining to such intended use is executed between the manufacturer and an officer of IDT. 

1 . Life support devices or systems are devices or systems which (a) are Intended for surgical implant into the body or (b) support or 
sustain life and whose failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be 
reasonably expected to result in a significant Injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected 
to cause the failure of the life support device or system, or to affect its safety or effectiveness. 

CEMOS, BiCEMOS, MICROSLICE, Flexishift and SPC are trademarks of Integrated Device Technology, Inc. 
SPC (Serial Protocol Channel) has a patent pending. 
FAST is a trademark of Fairchild Semiconductor Co. 
Z-80 is a registered trademark of Zilog, Inc. 
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IDT PACKAGE MARKING DESCRIPTION 



PART NUMBER DESCRIPTION 

IDT's part number identifies the basic product, speed, power, 
package (s) available, operating temperature and processing 
grade. Each data sheet has a detailed description, using the 
part number, on ordering the proper product for the user's applica- 
tion. The part number is comprised of a series of alpha-numeric 
characters: 

1. An "IDT" corporate identifier for Integrated Device Technology, 
Inc. 

2. A basic device part number composed of alpha-numeric 
characters. 

3. A device power identifier, composed of one or two alpha char- 
acters, is used to identify the power options. In most cases, the 
following alpha characters are used: 

"S" or "SA" is used for the standard product's power. 

"L" or "LA" is used for lower power than the standard product. 




4. A device speed identifier, when applicable, is either alpha char- 
acters, such as "A" or "B", or numbers, such as 20 or 45. The 
speed units, depending on the product, are in nanoseconds or 
megahertz. 

5. A package identifier, composed of one or two alpha characters. 
The data sheet should be consulted to determine the packages 
available and the package identifiers for that particular product. 

6. A temperature/process identifier. The product is available in 
either the commercial or military temperature range, processed 
to a commercial specification, or the product is available in the 
military temperature range with full compliance to MIL- 
STD-883. Many of IDT's products have burn-in included as part 
of the standard commercial process flow. 

7. A special process identifier, composed of alpha characters, is 
used for products which require radiation enhancement (RE) or 
tolerance (RT). 



Example: 



IDT 



XXX... XXX 



XX 



X..X 



X...X 



XX 



Special Process 

Process/Temperature* 

Package* 

Speed 

Power 

Device Type* 



* Field Identifier Applicable To All Products 



ASSEMBLY LOCATION DESIGNATOR 

IDT uses various locations for assembly and are identified by an 
alpha character in the last letter of the date code marked on the 
package. Presently, the assembly location alpha character is as 
follows: 

A = Anam, Korea 

I = USA 

P = Penang, Malaysia 



MIL-STD-883C COMPLIANT DESIGNATOR 

IDT ships military products which are compliant to the latest re- 
vision of MIL-STD-883C. Such products are identified by a "C" 
designation on the package. The location of this designator is 
specified by internal documentation at IDT. 
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Fabricated with IDT's advanced CEMOS™ dual-well, oxide-isolated, ion-implanted technology with feature sizes 
down to submicron. 

Proprietary ESD protection circuitry is designed into all inputs and outputs to ensure that they will withstand re- 
peated applications of ESD stress and do not exhibit the degradation found in many other MOS or bipolar prod- 
ucts. 

IDT products are designed, manufactured and tested to the highest standards of quality and reliability 

— they begin with stringent design rules derived for use in high-reliability programs 

— they are manufactured with a dedicated commitment to reliable workmanship 

— rigid controls are employed throughout wafer fab, device assembly and test 

All military grade products are manufactured in compliance with the latest revision of MIL-STD-883, Class B. 

Military module assemblies are constructed using screened IDT monolithic products and receive additional 
burn-in and electrical test screening to assure package integrity and mechanical reliability. 

Monolithic products are available in ceramic and plastic packages. The various packages available are DIPs, 
Pin Grid Arrays, LCCs, SOICs and Flatpacks 

All products operate from a single 5V power supply. 

Inputs and outputs, depending on the product, are directly TTL, CMOS or ECL-compatible. 

Alpha-particle induced soft error protection for static RAMs. 

Latch-up protection circuitry. 



Radiation Enhanced ('RE) or Radiation Tolerant ('RT) versions of IDT products available. Parameters/Speed 
options of IDT's military product data sheets are applicable for most 'RT & 'RE devices (consult factory). 

IDT has purchased/installed equipment for Total Dose testing. The IDT Total Dose Test plan exposes a sample 
of die on a wafer to a particular Total Dose level. Only wafers with sampled die that pass Total Dose level test 
are assembled and used for order (consult factory for more details on Total Dose sample testing). 

Radiation Enhanced devices processed on Epi wafers are qualified by IDT's Total Dose test plan sample die 
testing of 1 0K Rads Total Dose [RADs(Si)] or greater (consult factory for higher Total Dose levels). 

Radiation Tolerant devices are qualified by IDT's Total Dose plan sample die testing of 10K Rads Total Dose 
[RADs(Si)]. 

Manufactured in compliance with the latest revision of MIL-STD-883, Class B or Class S. 



Key 



Boldface indicates an improved IDT feature. 

The availability column shows the above date when limited production quantities will be available. 

CALL in the data book page column means that the data sheet has not been included in the data book; a copy, 
when available, may be obtained from IDT or from its sales offices. 

CMOS, MICROSLICE, SPC, Flexishift, PaletteDAC, BiCEMOS, CacheRAM and BiFIFO are trademarks of Integrated Device 

Technology, Inc. 

FAST is a trademark of Fairchild Semiconductor Company. 

UNIX is a trademark of AT&T. 
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High-Speed CMOS RISC Microprocessor Farhify 



Highest performance CMOS RISC processors 
available 

Flexible architecture can be tailored to wide set of 
price/performance needs 

Applications range from embedded control to multi- 
processing systems 

Efficient pipelining assists in obtaining an execution 
rate of one instruction per cycle 
Optimizing compilers for C, Pascal, FORTRAN, 
Ada, PL/1 , and Cobol 



R2000A and R3000 are code compatible 

Floating Point Accelerator conforms with IEEE 
754-1 985 standard 

Write-Buffer enhances CPU performance by 
allowing memory "write-through" during run cycles 

R2000A available in 12.5 and 16.7MHz clock rates 

R3000 available in 16.7, 20, and 25MHz clock rates 




Part Number 


Description 


Typical 
Power 
(mW) 


Avail. 


IDT79R3000 


RISC CPU Processor, 20 mips @ 25MHz, On-chip 
Cache Control, Memory Management Unit, 64-Entry 
Translation Lookaside Buffer, Thirty-two 32-bit General 
Purpose Registers 


1500 


NOW 


IDT79R3010 


RISC Floating-Point Accelerator, 7 MFLOPS single 
precision LINPACK, 4 MFLOPS double precision 
UNPACK 


2000 


NOW 


IDT79R3020 


RISC CPU Write Buffer 


100 


NOW 


IDT79R2000A 


RISC CPU Processor, 1 mips (2) 1 6.7MHz, On-chip 
Cache Control, Memory Management Unit, 64-entry 
Translation Lookaside Buffer, Thirty-two 32-bit 
General Purpose Registers 


1500 


NOW 


IDT79R2010A 


RISC Floating-Point Accelerator, 4 MFLOPS single 
precision LINPACK, 2 MFLOPS double precision 
LINPACK 


2000 


NOW 


IDT79R2020A 


RISC CPU Write Buffer 


100 


NOW 


R3000/2000A Development Systems 


Model Number 


Description 




Avail. 


7RS201* 


R3000 NuBus Card for Macintosh, Code 
development and debugging environment 
forsinqle-user 




Q2'89 


8104** 


M/1 20-3 Mid-range multiple user development 
system. Rated at 9 mips processing power 
with 12.5MHz CPU 




NOW 


8102 


M/1 20-5 Same as 81 04 except rated at 
12 mips with 16.7MHz CPU 




NOW 


8305 


M/2000-6 High-end multi-user development 
system with 20MHz R3000 CPU 




NOW 


8302 


M/2000-8 Same as 8305 except rated at 20 mips with 25MHz CPU 







* Note: 
" Note: 



All development systems (NuBus Card and M/Series) come standard with RISC/os (UNIX) and C compiler software. 
Additional memory, disk peripherals, tape peripherals and interface options are available from IDT. 
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R3000/2000A Software 



Model Number 


Description 


Avail. 


3103C-E 


FORTRAN RISCompiler and runtimes 


NOW 


3104C-E 


Pascal RISCompiler and runtimes 


NOW 


3105C-E 


COBOL RISCompiler and runtimes 


NOW 


3106C-E 


Ada RISCompiler and runtimes 


NOW 


3107C-E 


PL/1 RISCompiler and runtimes 


NOW 


3120C-SCR 


System Programmer's Package (SPP) Source 
license and software 


NOW 



Integrated RISC Solutions 



IDT is committed to provide a complete Integrated 
RISC Solution by combining expertise in silicon process 
technology with leadership products in development 
systems and software. Long an industry leader in 
producing the fastest Static RAMs for cache memory 
application and high speed logic for memory interface, 
IDT also offers a low-cost development system for 
R3000 designs. An R3000 CPU board that is hosted in 
the Macintosh II (P/N IDT7RS201 ) comes complete with 
RISC/os (Mips UNIX operating system), the C language 
compiler, and debugging software tools. 

IDT Components for Cache and Memory Interface 

IDT offers a broad range of cache RAMs and 
high-speed logic to complement the R2000/R3000 
RISC components and provide a fully integrated 
approach to RISC design. SRAMs available include 
densities from 16K to 1 Megabit and feature access 
times as low as 20 nanoseconds (ns) for standard 
CMOS and 10ns for BiCEMOS/ECL SRAMs. 

Devices specifically developed for RISC systems 
include IDT's new 71586 4K by 16 latched SRAM. This 
combination device helps eliminate propagation delay 
in the cache-logic interface and thereby boost system 
speed. These standard and proprietary devices can be 
configured by cache size and speed to match a wide 
variety of applications from embedded control to 



high-performance workstations. IDT components 
typically used for cache and memory interface in the 
R3000 system include: 



Cache • IDT61 16 
Memory • IDT71586 

• IDT7198 

• 1DT7164 

• IDT71258 



2Kx8SRAM 

4Kx 16 Latch/SRAM 

16KX4SRAM 

8KX8SRAM 

64Kx4SRAM 



20ns Access Time 
35ns Access Time 
20ns Access Time 
25ns Access Time 
25ns Access Time 



Bus • IDT74FCT373A 
Interface • IDT74FCT374A 
Logic • 1DT74FCT240A 

• IDT74FCT244A 

• IDT74FCT646A 

• IDT74FCT823A 



Octal Latch 
Octal Register 
Octal Buffer 
Octal Buffer 
Bi-directional Latch 
9-bit Register 



RISC Subsystem Modules and Peripheral Support 

IDT is introducing a number of R3000 CPU 
subsystem modules as well as high-speed SRAM 
cache-modules targeted for RISC-based systems. 
These surface mount modules decrease motherboard 
complexity and thereby decrease overall system cost. 
Because IDT modules and their components are fully 
tested, the need for component testing is eliminated. All 
individual components are selected and tested for their 
sub-system speed-timing compatibility. Modules also 
expedite system development and therefore decrease 
time-to-market. 
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RISC Modules and Peripheral Components 




Peripheral Support 



Cache Memory Modules 



CPU Communication Devices 



• 1DT49C460 


32-bit EDC 


• IDT49C465 


32-bit FLOWTHRU — EDC™ 


• IDT7252 


Bi-directional FIFO Peripheral Interface 


Standard Versions: 




• IDT7MB6039 


Dual16Kx60 


• IDT7MB6042 


Dual8Kx60 


• 1DT7MB6044 


Dual 4K x 60 


Multi processing: 




• IDT7MB6049 


Dual16Kx60 


• IDT7MB6051 


Dual 8K x 60 


• IDT7202 


1Kx9FIFO 


• 1DT7203 


2KX9FIFO 


• IDT7204 


4KX9FIFO 


• IDT7205 


8K x 9 FIFO (in development) 


• IDT7130 


1K x 8 Dual-Port DRAM with interrupts 


• IDT7132 


2K x 8 Dual-Port SRAM 


• IDT7133 


2Kx 16 Dual-Port SRAM 


• IDT7134 


4K x 8 Dual-Port SRAM 


• IDT71342 


4K x 8 Dual-Port with Semaphores 
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DESC SMD Products 



DESC SMD (Standard Military Drawing) program 
eliminates the need for multiple source control 
drawings. IC manufacturers, primes, and DOD 
share the same specification format. The benefits 
are improved availability to a military drawing, 
stable data sheet parameters, and a listed DESC 
SMD product 

DESC SMD numbers, pending or listed, for 64 IDT 
products 

— SRAM 

— DSP 

— MICROSLICE 



— DATA CONVERSION 

— HIGH SPEED FCT/FCTA LOGIC 
SMD numbers for the following packages 

— Cerpacks 

— CERDIPS 

— LCC 

— Sidebraze DIPs 

— Flatpacks 

IDT has a direct modem link to DESC to minimize 
turnaround time for pending SMDs 



DESC SMD No. 


IDT Part No. 


Status 


SRAM 


84036 


6116 


LISTED 


84132 


6167 


LISTED 


5962-86015 


7187 


LISTED 


5962-86859 


6198/7198/7188 


LISTED 


5962-86705 


6168 


LISTED 


5962-85525 


7164 


LISTED 


5962-88552 


71256 


LISTED 


5962-88611 


71682L 


LISTED 


5962-88662 


71256S 


LISTED 


5962-88681 


71258S 


LISTED 


5962-88545 


71258L 


LISTED 


5962-88544 


71257L 


LISTED 


5962-88725 


71257S 


LISTED 


5962-89524 


61298L 


PENDING 


5962-88740 


6116 


PENDING 


SMP 


5962-86875 


7130/7140 


LISTED 


5962-87002 


7132/7142 


LISTED 


5962-88610 


7133S/7143S 


LISTED 


5962-88665 


7133L/7143L 


LISTED 


DSP 


5962-87531 


7201 LA 


LISTED 


5962-86873 


721 6L 


LISTED 


5962-86846 


72404 


LISTED 


5962-87686 


721 7L 


LISTED 


5962-88669 


7203S 


PENDING 


5962-89536 


7202L 


PENDING 


5962-88733 


7210 


PENDING 


5962-89523 


72403L 


PENDING 


MICROSLICE 


5962-87708 


39C10B/C 


LISTED 


5962-88535 


39C01C/D 


LISTED 


5962-88533 


49C460A/B 


LISTED 


5962-88613 


39C60/A 


LISTED 



DESC SMD NO. 


IDT Part No. 


Status 


MICROSLICE (continued) 


5962-88643 


49C410/A 


LISTED 


5962-89517 


49C402/A 


PENDING 


DCP 


5962-88743 


75C48 


LISTED 


LOGIC 


5962-87630 


54FCT244/A 


LIST/PEND 


5962-87629 


54FCT245/A 


LIST/PEND 


5962-86862 


54FCT299 


LISTED 


5962-87644 


54FCT373/A 


LISTED 


5962-87628 


54FCT374/A 


PENDING 


5962-87627 


54FCT377/A 


LIST/PEND 


5962-87654 


54FCT138/A 


LIST/PEND 


5962-87655 


54FCT240/A 


LIST/PEND 


5962-87656 


54FCT273/A 


LIST/PEND 


5962-87704 


54FCT861 


PENDING 


5962-87667 


54FCT827A/B 


PENDING 


5962-88575 


54FCT841 


PENDING 




54FCT533 


PENDING 




54FCT182/A 


PENDING 


5962-88608 


54FCT821/A 


LISTED 




54FCT645 


PENDING 




54FCT640 


PENDING 




54FCT534 


PENDING 


5962-88543 


54FCT521/A 


PENDING 


5962-88675 


54FCT845A/B 


LISTED 


5962-88640 


54FCT161/A 


LIST/PEND 


5962-88639 


54FCT573 


LISTED 


5962-88656 


54FCT823A/B 


LISTED 


5962-88657 


54FCT163/A 


LISTED 


5962-88674 


54FCT825A/B 


LISTED 


5962-88661 


54FCT863A/B 


PENDING 


5962-88736 


29FCT520A 


PENDING 




54FCT646 


PENDING 




54FCT139/A 


PENDING 




54FCT824 


PENDING 
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• Extremely fast access times 

• Low power consumption 

• 2V data retention battery backup on all low-power 
devices 



Three-state outputs 

Available in military and commercial temperature 
ranges 




Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


MONOLITHIC 


IDT6167 


16K(16Kx1) 


20 
15 


15 
12 


225 
225 


NOW 
Q2'89 


IDT61 68 


16K(4Kx4) 


25 
20 
15 


20 
15 
12 


225 
275 

300 


NOW 
Q2'89 
Q2'89 


IDT71681 


1 6K (4K x 4) with separate data inputs and outputs; 
outputs track inputs during write mode 


25 
20 

15 


20 
15 
12 


225 

300 
300 


NOW 
Q2'89 
Q2'89 


IDT71682 


16K (4K x 4) with separate data inputs and outputs; 
outputs in high-impedence state during write mode 


25 
20 
15 


20 
15 
12 


225 
300 
300 


NOW 
Q2'89 
Q2'89 


IDT6116 


16K(2Kx.8) 


25 
25 


20 
15 


225 

275 


NOW 
NOW 


IDT7187 


64K(64Kx1) 


25 
20 


20 

15 


250 
300 


Q3'89 
Q4'89 


IDT7188 


64K(16Kx4) 


25 
20 


20 
15 


300 
350 


Q3'89 
Q4'89 


IDT6198 


64K (1 6K x 4) with output enable (OE) for 
added system flexibility 


25 
20 


20 

15 


300 
350 


Q3'89 
Q4'89 


IDT7198 


64K (1 6K x ^output enable (OE) and second 
chip select (CS 2 ) for added system flexibility 
and memory control 


25 
20 


20 

15 


300 
350 


Q3'89 
Q4'89 


IDT71981 


64K (16K x 4) with separate data inputs and 
outputs; outputs track inputs during write mode 


25 
20 


20 
15 


300 
350 


Q3'89 
Q4'89 


IDT71982 


64K (16K x 4) with separate data inputs and 
outputs; outputs in high-impedence state during 
write mode 


25 
20 


20 
15 


300 
350 


Q3'89 
Q4'89 


IDT7164 


64K (8K x 8) 


30 
25 


25 
20 


250 
250 


NOW 
Q3'89 


IDT7165 


64K (8K x 8) with asynchronous clear and 
high-speed chip select 


35 
30 


30 
25 


250 
250 


NOW 
Q3'89 


IDT71C65 


64K (8K x 8) with CMOS compatible I/O 


35 
30 


30 
25 


250 
250 


NOW 
Q3'89 


IDT7186 


64K(4Kx16) 


45 
35 


35 
25 


300 
300 


NOW 
Q2'89 


IDT71586 


64K (4K x 1 6) with address latches 


45 
35 


35 
25 


300 
300 


NOW 
Q2'89 


IDT71257 


256K(256Kx1) 


35 
35 


35 
30 
25 


350 
350 
350 


NOW 
Q2'89 
Q4'89 


IDT71258 


256K (64K x 4) 


35 
35 


35 
30 
25 


350 
350 
350 


NOW 
Q2'89 
Q4'89 


IDT61298 


256K (64K x 4) with output enable (OE) 
for added system flexibility 


35 
35 


30 
25 


350 
350 


Q3'89 
Q4'89 
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Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT71281 


256K (64K x 4) with separate data inputs and 
outputs; outputs track inputs during write mode 


35 
35 


30 
25 


350 
350 


Q3'89 
Q4'89 


IDT71282 


256K (64K x 4) with separate data inputs and 
outputs; outputs in high-impedence state during 
write mode 


35 
35 


30 
25 


350 
350 


Q3'89 
Q4*89 


IDT71256 


256K(32Kx8) 


35 
35 


30 
25 


250 
250 


NOW 
Q4'89 


IDT71027 


1 Megabit (1024Kx1) 


45 


35 


500 


1990 


IDT71028 


1 Megabit (256K x 4) 


45 


35 


500 


1990 


IDT71024 


1 Megabit (128Kx 8) 


45 


35 


500 


1990 


IDT6178 


1 6K (4K x 4) cache-tag with cache address 
comparator and asynchronous clear 


15 
12 


12 
10 


300 
300 


Q2'89 

Q4'89 


IDT61970 


16K (4K x 4) with output enable (OE) 


20 
15 


15 
12 


300 
300 


Q2'89 
Q2'89 


IDT7174 


64K (8K x 8) with cache address comparator, 
asynchronous clear and high-speed chip select 


45 
35 


35 
25 


250 
250 


NOW 

Q4'89 


IDT71502 


64K (4K x 16) registered RAM for writable control 
store use; has on-board serial load, parity, 
breakpoint and trace logic 


35 


25 


350 


NOW 


STANDARD RAM MODULES 


For additional RAM sizes and configurations from 80K to 4 Megabit, see page 


9, High-Speed CMOS Module Products 
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IP-Speed BiCMOS ECL I/O Static RAMs 



Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT10490 


64K (64K x 1 ) with ECL 1 0K compatible I/O 


15 


8 


420 


NOW 


IDT1 00490 


64K (64K x 1) with ECL 100K compatible I/O 


— 


8 


320 


NOW 


IDT10494 


64K (16K x 4) with ECL 10K compatible I/O 


15 


8 


600 


Q2'89 


IDT1 00494 


64K (1 6K x 4) with ECL 1 00K compatible I/O 


— 


8 


500 


Q2'89 


IDT10496RL 


64K (1 6K x 4) with ECL 1 0K compatible I/O and 
self-timed mode (STRAM), reg. input 


— 


10 


800 


Q2'89 


IDT100496RL 


64K (1 6K x 4) with ECL 1 00K compatible I/O and 
self-timed mode (STRAM), reg. input 


— 


10 


700 


Q2'89 


IDT10496LL 


64K (16K x 4) with ECL 10K compatible I/O and 
self-timed mode (STRAM), latch input 


— 


10 


800 


2H'89 


IDT100496LL 


64K (1 6K x 4) with ECL 1 00K compatible I/O and 
self-timed mode (STRAM), latch input 


— 


10 


700 


2H'89 


IDT10497 


64K (1 6K x 4) with ECL 1 0K compatible I/O and 
synchronous-write mode 


— 


12 


800 


2H'89 


IDT1 00497 


64K (1 6K x 4) with ECL 1 00K compatible I/O and 
synchronous-write mode 


— 


12 


700 


2H'89 


IDT10498 


64K (16K x 4) with ECL 10K compatible I/O and 
conditional-write mode 


— 


12 


800 


2H*89 


IDT1 00498 


64K (16K x 4) with ECL 100K compatible I/O and 
conditional-write mode 


— 


12 


700 


2H'89 




S1-9 



^ff^^^^^MM^^WJSMSWM 



High density solutions 

*M' type ceramic RAM modules are built with mono- 
lithic RAMs in LCC packages surface mounted onto 
multilayered, co-fired ceramic substrates using 
IDT's high-reliability vapor phase reflow soldering 
process. 

'MP' and 'MB' type commercial plastic modules are 
built using monolithic RAMs in SMD plastic pack- 
ages, surface mounted onto epoxy laminate (FR4) 
substrates. 



'MC type ceramic SIP modules are constructed 
using monolithic RAMs in LCC packages on a verti- 
cally mounted substrate. This packaging configura- 
tion allows for very low profile modules with high 
packing density. 

Custom solutions are available to achieve the opti- 
mum system integration and performance. 



Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


STANDARD RAM MODULES 


IDT8MP628 


128K (8K x 16) plastic SIP RAM module 


— 


35 


825 


NOW 


IDT8M628 


1 28K (8K x 1 6) RAM module with 
monolithic pinout 


45 


35 


825 


NOW 


IDT7MP156 


256K (256K x 1) plastic SIP RAM module 


— 


25 


600 


NOW 


IDT7MC156 


256K (256K x 1) static RAM module 
(ceramic SIP) 


35 


25 


600 


NOW 


IDT7MP456 


256K (64K x 4) plastic SIP RAM module 


— 


25 


1200 


NOW 


IDT7M856 


256K (32K x 8) RAM module with monolithic 
pinout 


40 


30 


950 


NOW 


IDT8M856 


256K (32K x 8) RAM module with monolithic 
pinout (low-power) 


45 


35 


350 


NOW 


IDT7MC4005 


256K (16K x 16) static RAM module 
(ceramic SIP) 


35 


25 


2235 


NOW 


IDT8MP656 


256K (16K x 16) plastic SIP RAM module 


— 


35 


825 


NOW 


IDT8M656 


256K (16K x 16) RAM module with monolithic 
pinout 


45 


35 


825 


NOW 


IDT7M656 


256K (16K x 16, 32K x 8, 64K x 4) RAM module 
customer configurable organization 


25 


20 


3200 


Q2'89 


IDT7M812 


51 2K (64K x 8) RAM module offering maximum 
addressable memory required by 8-bit MPs 


35 


25 


2400 


NOW 


IDT7M912 


51 2K (64K x 8) RAM module offering maximum 
addressable memory required by 8-bit MPs 
with parity 


35 


25 


2700 


NOW 


IDT8MP612 


51 2K (32K x 16) plastic SIP RAM module 


— 


40 


875 


NOW 


IDT8M612 


51 2K 932K x 16) RAM module with monolithic 
pinout 


50 


40 


750 


NOW 


IDT7MC4032 


51 2K (16K x 32) RAM module with separate 
I/O (ceramic dual SIP) _ 


35 


25 


1400 


NOW 


IDT7MC4001 


1 Megabit (1024K x 1) static RAM module 
(ceramic SIP) 


TBD 


45 


675 


NOW 


IDT8MP824 


1 Megabit (128K x 8) plastic SIP RAM module 


— 


40 


500 


NOW 


IDT8M824 


1 Megabit (128K x 8) RAM module 
with monolithic pinout 


50 


40 


550 


NOW 


IDT8MP624 


1 Megabit (64Kx 16) plastic SIP RAM module 


— 


40 


875 


NOW 


IDT8M624 


1 Megabit (64Kx 16) RAM module 
with monolithic pinout 


50 


40 


875 


NOW 


IDT7M624 


1 Megabit (64K x 16, 128K x 8, 256K x 4) RAM 
module — customer configurable organization 


35 


25 


4800 


NOW 
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High-Speed CMOS Module Products 


(cohtir 


tued) 






Part Number 


Description 


Max. Speed (ns) 
Mil. Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT7MB4009 


51 2K (2 x 1 6K x 1 6) dual banked plastic RAM 
QIP module 


— 


25 


3100 


NOW 


IDT7M4017 


2 Megabit (64K x 32) RAM module 


50 


40 


6200 


NOW 


IDT7MP4008 


4 Megabit (51 2K x 8) RAM module (plastic SIP) 


— 


40 


1950 


NOW 


IDT7M4016 


4 Megabit (256K x 16) RAM module 


TBD 


45 


6200 


NOW 


APPLICATION SPECIFIC MODULES — Synchronous RAM Modules 


IDT7MP6025 


51 2K (64K x 8) registered static RAM module 


— 


35 


3500 


NOW 


IDT7M824 


1 Megabit (128K x 8) RAM module with registered 
buffered-latched address and l/O's 


60 


45 


1500 


NOW 


IDT7M6001 


32K x 20 double buffered RAM module with 
registered, multiplexed address 


55 


45 


3750 


NOW 


APPLICATION SPECIFIC MODULES — Writable Control Store Modules 


IDT7M6032 


16K x 32 high-speed writable control store 
with SPC™ 


30 


25 


4500 


NOW 


IDT7MB6042 


8k x 112 high-speed writable control store 
with SPC™ 


— 


35 


8000 


NOW 


IDT7M6052 


4K x 80 high-speed writable control store with 
onboard sequencer 


45 


35 


4125 


NOW 


APPLICATION SPECIFIC MODULES — Dual-Port Modules 


IDT7M134 


64K (8K x 8) dual-port RAM module 


60 


45 


950 


NOW 


IDT7M144 


64K (8K x 8) functions as slave with 
IDT7M134 to provide 16-bit words or wider; 
pin compatible with IDT7M134 


60 


45 


950 


NOW 


IDT7M135 


128K (16K x 8) dual-port RAM module 


60 


45 


1600 


NOW 


IDT7M145 


128K (16K x 8) functions as slave with IDT7M135 
to provide 1 6-bit words or wider; pin 
compatible with IDT7M135 


60 


45 


1600 


NOW 


IDT7M137 


256K (32K x 8) dual-port RAM module where 
on-chip arbitration is not needed 


60 


55 


1375 


NOW 


IDT7MB6036 


128Kx 16 shared port RAM module 


— 


70 


2100 


Q2'89 


APPLICATION SPECIFIC MODULES — Cache Modules 


IDT7MB6039 


Dual (1 6K x 60) data and instruction cache 
for MIPS R2000/R3000 


— 


25MHz 


10W 


NOW 


IDT7MB6040 


Dual (16K x 64) general purpose cache 


— 


25MHz 


10W 


NOW 


IDT7MB6043 


Dual (8K x 60) data and instruction cache 
for MIPS R2000/R3000 


— 


20MHz 


TBD 


CALL 


1DT7MB6044 


Dual (4K x 60) data and instruction cache 
for MIPS R2000/R3000 


— 


20MHz 


TBD 


CALL 


IDT7MB6049 


Dual (16K x 60) data and instruction cache 
for multiprocessor MIPS R2000/R3000 systems 


— 


25MHz 


10W 


Q2'89 


IDT7MB6051 


Dual (8K x 64) data and instruction cache 

for multiprocessor MIPS R2000/R3000 systems 


— 


20MHz 


TBD 


CALL 
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High-Speed CMOS Module Products (continued) 



Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


APPLICATION SPECIFIC MODULES — FIFO Modules 


IDT7M203 


2K x 9 FIFO module using four IDT7201s 


50 


40 


550 


NOW 


IDT7M204 


4K x 9 FIFO module using four IDT7202S 


50 


40 


550 


NOW 


IDT7M205 


8K x 9 FIFO module using four IDT7203s 


50 


40 


840 


NOW 


IDT7M206 


16K x 9 FIFO module using four IDT7204s ; 


50 


40 


840 


NOW 


IDT7MB2001 


8Kx 18 BiFIFO module or 

8K x 36/1 6K x 1 8 unindirectional FIFO module 


— ■ 


40 


3000 


NOW 


IDT7MB2002 


4K x 36 to 16K x 9 BiFIFO module w/transceiver 


— 


45 


3400 


NOW 


IDT7MB2012 


4Kx36to16Kx9FIFO 


— 


45 


1700 


NOW 


IDT7MB2022 


16Kx9to4Kx36FIFO 


— 


45 


1700 


NOW 
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High speed, low power 

Independent read or write access to any memory 
locations from any port 

Each port has separate controls, address and I/O 

On-chip arbitration logic (except for IDT7134 and 
IDT7M137) 



• Fully asynchronous operation from any port 

• Several handshaking options (busy, interrupt, 
semaphores and combinations) 

• Automatic power-down feature controller by CE 

• 2V data retention battery back-up on all low-power 
devices 




Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


DUAL-PORT RAMs 


IDT7130 


8K (1 K x 8) industry's most popular 
dual-port SRAM 


45 


35 


325 


NOW 


IDT7140 


8K (1Kx 8) functions as slave with IDT7130 
to provide 16-bit words or wider; pin compatible 
with IDT7130 


45 


35 


325 


NOW 


IDT7132 


1 6K (2K x 8) fastest available speeds in this 
industry standard product; now multiple sourced 


45 


35 


325 


NOW 


IDT7142 


16K (2Kx 8) functions as slave with IDT7132 
to provide 16-bit words or wider; pin compatible 
with IDT7132 


45 


35 


325 


NOW 


IDT71321 


16K (2K x 8) high-speed dual-port with interrupt 
output 


45 


35 

1- 


325 


NOW 


IDT71421 


16K (2K x 8) functions as slave with IDT71321 
to provide 16-bit words or wider; pin compatible 
with IDT71321 


45 


35 


325 


NOW 


1DT71322 


1 6K (2K x 8) with Semaphores 


45 


35 


500 


NOW 


IDT7133 


32K(2Kx16) 


55 


45 


375 


NOW 


IDT7143 


32K (2K x 16) functions as slave with IDT7133 
to provide 32-bit words or wider 


55 


45 


375 


NOW 


IDT7134 


32K (4K x 8) high speed operation in systems 
where on-chip arbitration is not needed 


45 


35 


500 


NOW 


IDT71342 


32K (4K x 8) with Semaphores 


45 


35 


500 


NOW 


IDT7024 


64K (4K x 16) with busy, interrupt, semaphore 
and master/slave select, all on one device 


45 


30 


750 


JUL'89 


IDT7005 


64K (8K x 8) with busy, interrupt, semaphore 
and master/slave select, all on one device 


45 


35 


750 


JUL'89 


IDT7025 


128K (8K x16) industry's largest monolithic 
dual-port RAM with all the handshaking operations 
(busy, interrupt, semaphores and master/slave) on 
one device 


45 


30 


750 


JUN'89 


IDT7006 


128K (16K x 8) with busy, interrupt, semaphore 
and master/slave select, all on one device 


45 


35 


750 


JUL'89 


FOUR-PORT RAMS 


IDT7050 


8K (1 K x 8) four-port SRAM offers increased- 
system performance in multiprocessor systems 
that have a need to communicate in real time 


35 


25 


750 


MAY'89 


IDT7052 


16K (2K x 8) four-port SRAM offers added 
benefits for high-speed systems in which multiple 
access is required in the same cycle 


35 


25 


750 


APR'89 
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I tifeti~Sfee<iW&S FIFOs 

• High speed, low power FIFO products 

• TTL compatible 

• All products MIL-STD-883 compliant 

INDUSTRY STANDARD FIFOS 

• Seven x9 pin-compatible versions 

• Asynchronous, simultaneous read and write 

• Simple width and depth expandibility 

• Space efficient packaging 

• Full, empty and half-full flags 

STANDARD X1 8 FIFOS 

• x18 word widths 

• Asynchronous, simultaneous read and write 

• Multiple flags — Full, empty, half-full, almost-empty, 
almost-full 

FLAGGED FIFOS 



Multiple flags 
almost-full 



Full, empty, half-full, almost-empty, 
Incorporate output enable 



SYNCHRONOUS FIFOS 

• Ultra high performance — 20ns 

• Separate READ/WRITE enable clock inputs 

• Programmable almost-empty, almost-full flags 

BIDIRECTIONAL FIFOS 

• Matches different bus widths: 1 6-bit to 8-bit buses 
and 32-bit to 8-bit buses 

• REQ/ACK interface built on-chip 

• 8 programmable status flags (offset and polarity) 

PARALLEL/SERIAL FIFOS 

• Dedicated configurations in space efficient 
packages 

• User configurable — P/S, S/P, P/P or S/S 

• FLEXISHIFT™ allows for easy programmable serial 
word widths 

• Multiple flags — Full, almost-full, full - 1 , empty, 
almost-empty, empty + 1 and half-full 



Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 

(mW) 


Avail. 


INDUSTRY STANDARD FIFOS 


IDT72401 


64x4 (replaces 67401) 


35MHz 


45MHz 


175 


NOW 


IDT72402 


64 x 5 (replaces 67402) 


35MHz 


45MHz 


175 


NOW 


IDT72403 


64 x 4 with OE (replaces 67403) 


35MHz 


45MHz 


175 


NOW 


IDT72404 :: 


64 x 5 with OE (replaces 67404) 


35MHz 


45MHz 


175 


NOW 


IDT72413 


64 x 5 with C)E Half-Full, Almost-Empty, 
Almost-Full flags (replaces 67413) 


35MHz 


45MHz 


300 


NOW 


IDT7200 


256 x 9, 28-pin 300 mil DIP 


30 


25 


312 


NOW 


IDT7201A 


512x9 with Half-Full Flag 


30 


25 


312 


NOW 


IDT7202A 


1Kx9with Half-Full Flag 


30 


25 


312 


NOW 


IDT7203 


2Kx 9 with Half-Full Flag 


40 


35 


375 


NOW 


IDT7204 


4Kx 9 with Half-Full Flag 


40 


35 


375 


NOW 


IDT72B04 


4K x 9 BiCEMOS with Half-Full Flag 


20 


15 


TBD 


Q3'89 


IDT7205 


8K x 9 Half-Full Flag 


50 


50 


TBD 


Q4'89 


IDT7206 


16Kx 9 with Half-Full Flag 


50 


50 


TBD 


Q4'89 


STANDARD X18 FIFOS 


IDT72045 


4Kx18with Flags 


50 


50 


TBD 


G4'89 


IDT72055 


8Kx 18 with Flags 


50 


50 


TBD 


Q4'89 
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Part Number 


Description 


Max. Speed (ns) 
Mil. Com'l. 


Typical 
Power 
(mW) 


Avail. 


FLAGGED FIFOs 


IDT72021 


1K x9 with Half-Full, Almost-Empty, 
Almost-Full flags and UE 


30 


25 


312 


NOW 


IDT72031 


2K x 9 with Half-Full, Almost-Empty 
Almost-Full flags and OE 


40 


35 


375 


NOW 


IDT72041 


4K x 9 with Half-full, Almost-Empty, 
Almost-Full flags and OE 


40 


35 


375 


NOW 


IDT72052 


8K x 9 with Flags 


50 


50 


TBD 


Q4'89 


IDT72062 


16Kx9with Flags 


50 


50 


TBD 


Q4'89 


SYNCHRONOUS FIFOS 


IDT72215 


51 2 x 18 Synchronous FIFO 


25 


20 


TBD 


Q3'89 


IDT72225 


1 K x 1 8 Synchronous FIFO 


25 


20 


TBD 


Q3'89 


BIDIRECTIONAL FIFOs 


IDT7251 


512x18-1Kx9 Bidirectional FIFO 


40 


35 


450 


Q3'89 


IDT72510 


512x18-1Kx9 Bidirectional FIFO 


40 


35 


450 


Q3'89 


1DT7251 1 


512 x 18 -512 x 18 Bidirectional FIFO 


40 


35 


450 


Q3'89 


IDT7252 


1 K x 1 8 - 2K x 9 Bidirectional FIFO 


40 


35 


350 


Q3'89 


IDT72520 


1 K x 1 8 - 2K x 9 Bidirectional FIFO 


40 


35 


350 


Q3'89 


IDT72521 


1 K x 1 8 - 1 K x 1 8 Bidirectional FIFO 


40 


35 


. 350 


Q3'89 


IDT7MB2001 


8Kx36FIFO/8Kx18BIFIFO 


— 


40 


__ 


NOW 


IDT7MB2002 


4Kx36to9BIFIFO 


_ 


TBD 


— 


NOW 


PARALLEL/SERIAL FIFOS 


IDT72103 


2K x 9 configurable Parallel/Serial I/O, 
multiple flags, 50MHz serial rate and 
FLEXISHIFT™ 


40 


35 


450 


NOW 


IDT72104 


4K x 9 configurable Parallel/Serial I/O, 
multiple flags, 50MHz serial rate and 
FLEXISHIFT™ 


40 


35 


450 


NOW 


IDT72105 


256 x 16 Dedicated Parallel-to-Serial I/O, 50MHz 
serial shift rate, multiple flags 


TBD 


25 


450 


Q3'89 


IDT72115 


512 x 16 Dedicated Parallel-to-Serial I/O, 50MHz 
serial shift rate, multiple flags 


TBD 


25 


450 


Q3'89 


IDT72125 


1Kx 16 Dedicated Parallel-to-Serial I/O, 50MHz 
serial shift rate, multiple flags 


TBD 


25 


450 


Q3'89 


IDT72131 


2K x 9 dedicated Parallel-to-Serial I/O, 
50MHz serial rate, multiple flags and 
FLEXISHIFT™ 


40 


35 


450 


APR'89 


IDT72132 


2K x 9 dedicated Serial-to-Parallel I/O, 
50MHz serial rate, multiple flags and 
FLEXISHIFT™ 


40 


35 


450 


APR'89 


IDT72141 


4K x 9 dedicated Parallel-to-Serial I/O, 
50MHz serial rate, multiple flags and 
FLEXISHIFT™ 


40 


35 


450 


NOW 


IDT72142 


4K x 9 dedicated Serial-to-Parallel I/O, 
50MHz serial rate, multiple flags and 
FLEXISHIFT™ 


40 


35 


450 


APR'89 
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• High-speed, low power DSP building blocks 

• TTL-compatible 

• All products MIL-STD-883 compliant 

ADVANCED DSP BUILDING BLOCKS 

• Very fast 50MHz components 

• Supports both 16- and 32-bit integer formats 

• Advanced ALU features for DSP performance 

PARALLEL MULTIPLIERS 

• Configures for easy array expansion 

• User-controlled option for transparent output 
register mode 

• Round Control for the MSP 



PARALLEL MACS 

• Selectable accumulation, rounding, and pre-loading 

• Extended product output for multiple accumulations 

• Pre-load function allows output register to be 
present 

• All devices perform subtraction and 
double-precision addition and multiplication 



Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


ADVANCED DSP BUILDING BLOCKS 


IDT7320 


16-bit eight-level Pipeline Register 


15 


12 


150 


Q3'89 


IDT7321 


16-bit seven-level Pipeline Register 


15 


12 


150 


Q3'89 


IDT7317 


16 x 16-bit Parallel Multiplier with 32-bit output 


25 


20 


250 


Q2'89 


1DT7381 


1 6-bit Cascadable ALU 


25 


20 


150 


NOW 


IDT7383 


1 6-bit Cascadable ALU 


25 


20 


150 


NOW 


MACS 


IDT7209 


12 x 12-bit, replaces TDC1009J 


55 


45 


200 


NOW 


IDT7210 


16 x 16-bit with 35-bit output, replaces TDC1010J 


30 


25 


225 


NOW 


IDT7243 


16x1 6-bit with 1 9-bit output, replaces TDC1 043 


55 


45 


225 


NOW 


MULTIPLIERS 


IDT7212 


12 x 12-bit, replaces MPY012H 


40 


35 


150 


NOW 


IDT7213 


12x1 2-bit with single clock architecture 


40 


35 


150 


NOW 


IDT7216 


16 x 16-bit, replaces Am29516 


25 


20 


200 


NOW 


IDT7217 


16 x 16-bit with single clock architecture, 
replaces Am29517 


25 


20 


200 


NOW 
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CMOS MICROPROGRAMMABLE 
MICROPROCESSOR FAMILY 

• IDT49C400 products offer dramatically improved 
system performance through innovative 
architectures 

• IDT3900 products are pin-compatible, microcode- 
compatible, performance-enhanced AM2900 family 
replacements 

• Faster than bipolar equivalent circuits: 20-40% 
faster 

• Lower power than bipolar equivalent circuits: 
70-80% less power 

• Higher output drive than bipolar equivalent circuits 



CMOS ERROR DETECTION AND CORRECTION 
FAMILY 

• Provides soft and hard error checking and 
correcting scheme for high-density, high-reliability 
memory systems 

• Corrects all single bit errors; detects all double bit 
errors 




Part Number 


Description 


Max. Speed (Com'l.) 


Typical 
Power 
(mW) 


Avail. 


MICROPROCESSORS 


IDT39C01C 
IDT39C01D 
IDT39C01E 


4-bit jiP Slice — 

replaces Am2901 B/C, Am29C01 , 

CY7C901 


A,B addr to Y = 40ns 
A,B addr to Y = 30ns 
A,BaddrtoY = 22ns 


125 


NOW 
NOW 
NOW 


IDT39C03A 
IDT39C03B 


4-bit uP Slice — 
replaces Am2903/A 


A,B addr to Y = 67ns 
A,B addr to Y = 54ns 


150 


NOW 
NOW 


IDT49C402 

IDT49C402A 

IDT49C402B 


16-bit uP Slice, quad 2901 with 8 

additional destination functions and 

64 x 1 6 register file capacity — 

superset of Am29C1 01 , CY7C91 01 , WSI5901 6 


A,B, addr to Y = 47ns 
A,B, addr to Y = 37ns 
A,B, addr to,Y = 28ns 


350 


NOW 
NOW 
Q3'89 


IDT49C403 
IDT49C403A 


16-bit UP Slice, quad 2903/29203 with 
64 x 16 register file, 4 Q registers, word/ 
byte control, byte swap and SPC™ 


A f B. addr to Y = 49ns 
A,B, addr to Y = 41ns 


450 


NOW 
NOW 


SEQUENCERS 


IDT39C10B 
IDT39C10C 


1 2-bit Sequencer with 33-deep stack — 
replaces Am 291 0/A, CY7C910 


D to Y = 20ns 
DtoY = 12ns 


150 


NOW 
NOW 


IDT49C410 
IDT49C410A 


16-bit Sequencer with 33-deep stack 
address up to 64K microcode 


D to Y = 20ns 
DtoY=12ns 


150 


NOW 
NOW 


ERROR DETECTION AND CORRECTION 


IDT39C60 
IDT39C60-1 
IDT39C60A 
IDT39C60B 


1 6-bit Cascadable EDC — 
replaces Am2960,-1,A; N2960 
MC74F2960, -1.A 


Detect Time = 32ns 
Detect Time = 25ns 
Detect Time = 20ns 
Detect Time = 18ns 


265 


NOW 
NOW 
NOW 
Q3'89 


IDT49C460 
IDT49C460A 
IDT49C460B 
IDT49C460C 


32-bit Cascadable EDC — 
functional equivalent to DP8402; 
AS/ALS632 


Detect Time - 40ns 
Detect Time = 30ns 
Detect Time = 25ns 
Detect Time = 16ns 


300 


NOW 
NOW 
NOW 
NOW 


IDT49C465 


32-bit Flowthru EDC™ — 

two separate bidirectional 32-bit buses; 

expandable to 64-bit 


Detect Time = 20ns 


100 


Q3'89 


SUPPORT CIRCUITS 


IDT39C02A 

IDT49C25 

IDT71502 


Carry Look Ahead Generator 
Microcycle Length Controller 
4K x 1 6 Registered RAM for Writable Control Store 
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High-Speed CMOS Data Conversion Products 



• Highspeed — low power 

• Available in military and commercial temperature 
ranges 

• Produced with advanced CEMOS™ high- 
performance technology 

VIDEO DACs 

• IDT75C18 is pin and function compatible with TRW 
1018 with half the power consumption 

• IDT75C19 is world's first CMOS 9-bit video DAC 

• IDT75C451/7/8 PalletteDAC™ is pin and function 
compatible with Brooktree BT451/7/8 with reduced 
power consumption and faster speed grades. MIL- 
STD-883 compliant devices are available 

• IDT75MB38 is a triple 8-bit, 125MHz module with 
on-board voltage reference 



FLASH A/D CONVERTERS 

• IDT75C48 is pin and function compatible with TRW 
1 048 with half the power consumption, on-chip 
Error Detection and Correction, extended analog 
input range and improved output characteristics 

• IDT75C58 has enhanced features such as overflow 
output and three state control which allows stacking 
two devices for 9-bit resolution 

• IDT75MB58 is a complete Flash ADC module 
product with input buffer amplifier, reference 
voltage generator and optimized layout and 
decoupling 



Part Number 


Description 


Replaces 


Typical 
Power 
(mW) 


Avail. 


DAC 


IDT75C18 


8-bit, 125MHz Video DAC with ECL inputs 


TDC1018 


400 


NOW 


IDT75C19 


World's first 9-bit, 125MHz Video DAC 




400 


NOW 


IDT75MB38 


Triple 8-bit, 125MHz Video DAC Module 


TDC1318, BT109 


1500 


NOW 


IDT75C451 


Triple 4-bit, 165MHz PaletteDAC™ 


BT451 


1000 


NOW 


IDT75C457 


Single 8-bit, 165MHz PaletteDAC™ 


BT457 


1000 


Q3'89 


IDT75C458 


Triple 8-bit, 165MHz PaletteDAC™ 


BT458 


1000 


NOW 


ADC 


IDT75C48 


8-bit, 20MHz Flash ADC 


TDC1048 


500 


NOW 


IDT75C58 


8-bit, 20MHz Flash ADC with overflow output 




500 


NOW 


IDT75MB58 


Complete Flash Module using IDT75C58 




800 


NOW 
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HigthSpaed CMOS Logic Products 



FCTXXXA devices 35%-50% faster then FAST™ 
with equivalent output drive but at dramatically 
lower CMOS power over full temperature and 
voltage supply extremes 

FCT devices same speed and output drive as 
FAST™ but at dramatically lower CMOS power 

54/74FCT8XXA devices same speed and output 
drive as 29800, but dramatically lower CMOS 
power 

54/74FCT8XXB devices 30%-40% faster than 
29800 with equivalent output drive, but at 
dramatically lower CMOS power 



Meet JEDEC Standard No. 18 

Both CMOS and TTL output compatible (eliminates 
need for pull-up resistors when driving CMOS static 
RAMs) 

Substantially lower input current levels than 
FASP M , ALS or 298000 (5pA max.) 

JEDEC standard pinout for DIP and LCC 

Pin-compatible with industry standard MSI logic 

Devices formerly designated 39CXXX are now 
designated 54/74FCT8XXXA or 29FCTXXXA 




FCTB Family of Devices 



Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT29FCT52B 


Non-inverting Octal Registered Transceiver 


8.0 


7.5 


10.0 


NOW 


IDT29FCT53B 


Inverting Octal Registered Transceiver 


8.0 


7.5 


10.0 


NOW 


IDT29FCT520B 


Multilevel Pipeline Register 


8.0 


7.5 


10.0 


NOW 


IDT54/74FCT521 B 


8-Bit Comparator 


7.3 


5.5 


10.0 


NOW 


IDT54/74FCT821 B 


10-Bit Non-inverting Register 


8.5 


7.5 


10.0 


NOW 


IDT54/74FCT823B 


9-Bit Non-inverting Register 


8.5 


7.5 


10.0 


NOW 


IDT54/74FCT824B 


9-Bit Non-inverting Register 


8.5 


7.5 


10.0 


NOW 


IDT54/74FCT825B 


8-Bit Non-Inverting Register 


8.5 


7.5 


10.0 


NOW 


IDT54/74FCT827B 


10-Bit Non-inverting Buffer 


6.5 


5.0 


10.0 


NOW 


IDT54/74FCT833B 


8-Bit Transceiver w/Parity 


10.0 


7.0 


10.0 


NOW 


IDT54/74FCT841 B 


10-Bit Non-inverting Latch 


7.5 


6.5 


10.0 


NOW 


IDT54/74FCT843B 


9-Bit Non-inverting Latch 


7.5 


6.5 


10.0 


NOW 


IDT54/74FCT844B 


9-Bit Inverting Latch 


9.0 


— 


10.0 


NOW 


IDT54/74FCT845B 


8-Bit Non-inverting Latch 


7.5 


6.5 


10.0 


NOW 


IDT54/74FCT853B 


8-Bit Transceiver w/Parity 


10.0 


7.0 


10.0 


Q3'89 


IDT54/74FCT861B 


10-Bit Non-inverting Transceiver 


6.5 


6.0 


10.0 


NOW 


IDT54/74FCT863B 


9-Bit Non-inverting Transceiver 


6.5 


6.0 


10.0 


NOW 


IDT54/74FCT864B 


9-Bit Inverting Transceiver 


6.5 


5.5 


10.0 


NOW 


FCTA Family of Devices 


Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT29FCT52A 


Non-inverting Octal Registered Transceiver 


11.0 


10.0 


10.0 


NOW 


IDT29FCT53A 


Inverting Octal Registered Transceiver 


11.0 


10.0 


10.0 


NOW 


IDT29FCT520A 


Multilevel Pipeline Register 


16.0 


14.0 


10.0 


NOW 


IDT49FCT818A 


Octal Register with SPC™ 


10.0 


9.0 


10.0 


NOW 


IDT54/74FCT138A 


1-of-8 Decoder 


7.8 


5.8 


10.0 


NOW 


IDT54/74FCT139A 


Dual 1-of-4 Decoder 


7.8 


5.9 


10.0 


NOW 
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Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT54/74FCT161A 


Synchronous Binary Counter 


7.5 


7.2 


10.0 


NOW 


IDT54/74FCT163A 


Synchronous Binary Counter 


7.5 


7.2 


10.0 


NOW 


IDT54/74FCT182A 


Carry Lookahead Generator 


10.7 


7.0 


10.0 


NOW 


IDT54/74FCT191A 


Up/Down Binary Counter 


10.5 


7.8 


10.0 


Q3'89 


IDT54/74FCT193A 


Up/Down Binary Counter 


6.9 


6.5 


10.0 


Q3'89 


IDT54/74FCT240A 


Inverting Octal Buffer/Line Driver 


5.1 


4.8 


10.0 


NOW 


IDT54/74FCT241A 


Non-inverting Octal Buffer/Line Driver 


5.1 


4.8 


10.0 


NOW 


IDT54/74FCT244A 


Non-inverting Octal Buffer/Line Driver 


5.1 


4.8 


10.0 


NOW 


IDT54/74FCT245A 


Non-inverting Buffer Transceiver 


4.9 


4.6 


10.0 


NOW 


IDT54/74FCT273A 


Octal D Flip-FIop 


8.3 


7.2 


10.0 


NOW 


IDT54/74FCT299A 


Octal Universal Shift Register 


9.5 


7.2 


10.0 


NOW 


IDT54/74FCT373A 


Octal Transparent Latch 


5.6 


5.2 


10.0 


NOW 


IDT54/74FCT374A 


Octal D Register 


7.2 


6.5 


10.0 


NOW 


IDT54/74FCT377A 


Octal D Flip-FIop 


8.3 


7.2 


10.0 


NOW 


IDT54/74FCT399A 


Quad Dual-Port Register 


7.5 


7.0 


10.0 


NOW 


IDT54/74FCT521A 


8-Bit Identity Comparator 


9.5 


7.2 


10.0 


NOW 


IDT54/74FCT533A 


Octal Transparent Latch 


5.6 


5.2 


10.0 


NOW 


IDT54/74FCT534A 


Octal D Flip-FIop 


7.2 


6.5 


10.0 


NOW 


IDT54/74FCT540A 


Octal Inverting Buffer/Line Driver 


5.1 


4.8 


10.0 


NOW 


IDT54/74FCT541A 


Octal Non-inverting Buffer/Line Driver 


5.1 


4.8 


10.0 


NOW 


IDT54/74FCT543A 


Non-inverting Octal Registered Transceiver 


7.5 


6.5 


10.0 


NOW 


IDT54/74FCT573A 


Octal Transparent Latch 


5.6 


5.2 


10.0 


NOW 


IDT54/74FCT574A 


Octal D Register 


7.2 


6.5 


10.0 


NOW 


IDT54/74FCT640A 


Octal Inverting Buffer Transceiver 


5.3 


5.0 


10.0 


NOW 


[DT54/74FCT645A 


Octal Non-inverting Buffer Transceiver 


4.9 


4.6 


10.0 


NOW 


IDT54/74FCT646A 


Octal Non-inverting Transceiver/Register 


7.7 


6.3 


10.0 


Q2'89 


IDT54/74FCT648A 


Octal Inverting Transceiver/Register 


6.3 


5.6 


10.0 


Q2'89 


IDT54/74FCT651A 


Octal Non-inverting Transceiver/Register 


— 


— 


10.0 


Q2'89 


IDT54/74FCT652A 


Octal Inverting Transceiver/Register 


— 


— 


10.0 


Q2'89 


IDT54/74FCT821A 


10-Bit Non-inverting Register 


12.0 


12.0 


10.0 


NOW 


IDT54/74FCT824A 


9-Bit Non-inverting Register 


12.0 


12.0 


10.0 


NOW 


IDT54/74FCT843A 


9-Bit Inverting Register 


12.0 


12.0 


10.0 


NOW 


IDT54/74FCT825A 


8-Bit Non-inverting Register 


12.0 


12.0 


10.0 


NOW 


IDT54/74FCT827A 


10-Bit Non-inverting Buffer 


10.0 


8.0 


10.0 


NOW 


IDT54/74FCT833A 


8-Bit Transceiver w/Parity 


14.0 


10.0 


10.0 


NOW 


1DT54/74FCT841A 


1 0-Bit Non-inverting Latch 


11.0 


9.5 


10.0 


NOW 


IDT54/74FCT843A 


9-Bit Non-inverting Latch 


11.0 


9.5 


10.0 


NOW 


IDT54/74FCT844A 


9-Bit Inverting Latch 


12.0 


10.0 


10.0 


NOW 


IDT54/74FCT845A 


8-Bit Non-inverting Latch 


11.0 


9.5 


10.0 


NOW 


IDT54/74FCT853A 


8-Bit Transceiver w/Parity 


14.0 


10.0 


10.0 


Q3'89 


IDT54/74FCT861A 


10-Bit Non-inverting Transceiver 


10.0 


8.0 


10.0 


NOW 


IDT54/74FCT863A 


9-Bit Non-inverting Transceiver 


10.0 


8.0 


10.0 


NOW 


IDT54/74FCT864A 


9-Bit Inverting Transceiver 


9.5 


7.5 


10.0 


NOW 
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FCT Family of Devices 








Part Number 


Description 


Max. Speed (ns) 
Mil. Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT49FCT601 


16-Bit Bidirectional Latch w/Bvte-Swap 








20.0 


Q2'89 


IDT49FCT618 


1 6-Bit Register with SPC™ 


14.0 


12.5 


20.0 


Q2'89 


IDT49FCT661 


1 6-Bit Synchronous Binary Counter 


— 


— 


20.0 


Q2'89 


IDT49FCT818 


Octal Register with SPC™ 


14.0 


12.5 


10.0 


NOW 


IDT54/74FCT138 


1 -of -8 Decoder 


12.0 


9.0 


10.0 


NOW 


IDT54/74FCT139 


Dual 1-of-4 Decoder 


12.0 


9.0 


10.0 


NOW 


IDT54/74FCT161 


Synchronous Binary Counter 


11.5 


11.0 


10.0 


NOW 


IDT54/74FCT163 


Synchronous Binary Counter 


11.5 


11.0 


10.0 


NOW 


IDT54/74FCT182 


Carry Lookahead Generator 


16.5 


10.0 


10.0 


NOW 


IDT54/74FCT191 


Up/Down Binary Counter 


16.0 


12.0 


10.0 


QV89 


IDT54/74FCT193 


Up/Down Binary Counter 


10.5 


10.0 


10.0 


QV89 


IDT54/74FCT240 


Inverting Octal Buffer/Line Driver 


9.0 


8.0 


10.0 


NOW 


IDT54/74FCT241 


Non-inverting Octal Buffer/Line Driver 


7.0 


6.5 


10.0 


NOW 


IDT54/75FCT244 


Non-inverting Octal Buffer/Line Driver 


7.0 


6.5 


10.0 


NOW 


IDT54/74FCT245 


Non-inverting Buffer Transceiver 


7.5 


7.0 


10.0 


NOW 


IDT54/74FCT273 


Octal D Flip-Flop 


15.0 


13.0 


10.0 


NOW 


IDT54/74FCT299 


Octal Universal Shift Transceiver 


14.0 


10.0 


10.0 


NOW 


IDT54/74FCT373 


Octal Transparent Latch 


8.5 


8.0 


10.0 


NOW 


IDT54/74FCT374 


Octal D Register 


11.0 


10.0 


10.0 


NOW 


IDT54/74FCT377 


Octal D Flip-Flop 


15.0 


13.0 


10.0 


NOW 


IDT54/74FCT399 


Quad Dual-Port Register 


11.5 


10.0 


10.0 


NOW 


IDT54/74FCT521 


8-Bit Identity Comparator 


15.0 


11.0 


10.0 


NOW 


IDT54/74FCT533 


Octal Transparent Latch 


12.0 


10.0 


10.0 


NOW 


IDT54/74FCT534 


Octal D Flip-Flop 


11.0 


10.0 


10.0 


NOW 


IDT54/74FCT540 


Octal Inverting Buffer/Line Driver 


9.5 


8.5 


10.0 


NOW 


IDT54/74FCT541 


Octal Non-inverting Buffer/Line Driver 


9.0 


8.0 


10.0 


NOW 


IDT54/74FCT543 


Octal Non-inverting Octal RegisteredTranscetver 


10.0 


8.5 


10.0 


NOW 


IDT54/74FCT573 


Octal Transparent Latch 


8.5 


8.0 


10.0 


NOW 


IDT54/74FCT574 


Octal D Register 


11.0 


10.0 


10.0 


NOW 


IDT54/74FCT640 


Octal Inverting Buffer Transceiver 


8.0 


7.0 


10.0 


NOW 


IDT54/74FCT645 


Octal Non-inverting Buffer Transceiver 


11.0 


9.5 


10.0 


NOW 


IDT54/74FCT646 


Octal Non-inverting Transceiver/Register 


11.0 


9.0 


10.0 


NOW 


IDT54/74FCT648 


Octal Inverting Transceiver/Register 


9.0 


8.0 


10.0 


Q2'89 


IDT54/74FCT651 


Octal Non-inverting Transceiver/Register 


10.0 


9.0 


10.0 


Q2'89 


IDT54/74FCT652 


Octal Inverting Transceiver/Register 


10.0 


9.0 


10.0 


Q2'89 
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AHCT Family of Devices 


Part Number 


Description 


Max. Speed (ns) 
Mil. Com'l. 


Typical 
Power 
(mW) 


Avail. 


IDT54AHCT138 


1-of-8 Decoder 


27.0 


— 


3.5 


NOW 


IDT54AHCT139 


Dual 1-of-4 Decoder 


25.0 


— 


3.5 


NOW 


IDT54AHCT161 


Synchronous Binary Counter 


20.0 


— 


3.5 


NOW 


IDT54AHCT163 


Synchronous Binary Counter 


20.0 


— 


5.0 


NOW 


IDT54AHCT182 


Carry Lookahead Generator 


20.5 


— 


3.5 


NOW 


IDT54AHCT191 


Up/Down Binary Counter 


22.0 


— 


5.0 


NOW 


IDT54AHCT193 


Up/Down Binary Counter 


19.0 


— 


3.5 


NOW 


IDT54AHCT240 


Inverting Octal Buffer/Line Driver 


12.0 


— 


3.5 


NOW 


IDT54AHCT244 


Non-inverting Octal Buffer/Line Driver 


13.0 


__ 


3.5 


NOW 


IDT54AHCT245 


Non-inverting Buffer Transceiver 


15.0 


„ 


3.5 


NOW 


IDT54AHCT273 


Octal D Flip-Flop 


17.0 


— 


3.5 


NOW 


IDT54AHCT299 


Universal Shift Register 


17.0 


— 


3.5 


NOW 


IDT54AHCT373 


Octal Transparent Latch 


19.0 


— 


3.5 


NOW 


IDT54AHCT374 


Octal D Register 


18.0 


— 


3.5 


NOW 


IDT54AHCT377 


Octal D Flip-Flop 


20.0 


— . 


3.5 


NOW 


IDT54AHCT521 


8-Bit Identity Comparator 


17.0 


— . 


3.5 


NOW 


IDT54AHCT533 


Octal Transparent Latch 


24.0 


— 


3.5 


NOW 


IDT54AHCT534 


Octal D Flip-Flop 


18.0 


— 


3.5 


NOW 


IDT54AHCT573 


Octal Transparent Latch 


15.0 


— 


3.5 


NOW 


IDT54AHCT574 


Octal D Register 


15.0 


_ 


3.5 


NOW 


IDT54AHCT640 


Octal Inverting Buffer Transceiver 


14.0 


— 


3.5 


NOW . 


IDT54AHCT645 


Octal Non-inverting Buffer Transceiver 


15.0 


— 


3.5 


NOW 
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STATIC RAM 

CROSS REFERENCE GUIDE 



AMD 


IDT 


AMD CONT. 


IDT 


AMD CONT. 


IDT 


AM2167-35DC 


IDT6167SA35D 


AM9128-12/BUC 


IDT6116SA120L32B 


AM99CL88-70/BXC 


IDT7164L70DB 


AM2167-35LC 


IDT6167SA35L 


AM9128-15/BJA 


IDT6116SA150DB 


AM99CS88-10/BUC 


IDT7164L100L32B 


AM2167-35PC 


IDT6167SA35P 


AM9128-15/BUC 


IDT6116SA150L32B 


AM99CS88-10/BXC 


IDT7164L100DB 


AM2167-45/BRA 


IDT6167SA45DB 


AM9128-70DE 


IDT6116SA70D 


AM99CS88-12/BUC 


IDT7164L120L32B 


AM2167-45/BUC 


IDT6167SA45LB 


AM9128-90/BJA 


IDT6116SA90DB 


AM99CS88-12/BXC 


IDT7164L120DB 


AM2167-45DE 


IDT6167SA45DM 


AM9128-90/BUC 


IDT6116SA90L32B 


AM99CS88-15/BUC 


IDT7164L150L32B 


AM2167-55/BRA 


IDT6167SA55DB 


AM99C164-35X 


IDT7188L35X 


AM99CS88-15/BXC 


IDT7164L150DB 


AM2167-55/BUC 


IDT6167SA55LB 


AM99C164-45X 


IDT7188L45X 


AM99CS88-20/BUC 


IDT7164L200L32B 


AM2167-55DE 


IDT6167SA55DM 


AM99C165-35X 


IDT6198L35X 


AM99CS88-20/BXC 


IDT7164L200DB 


AM2167-70/BRA 


IDT6167SA70DB 


AM99C165-45X 


IDT6198L45X 


AM99CS88-70/BUC 


IDT7164L70L32B 


AM2167-70/BUC 

AM2167-70DE 

AM2168-35DC 


IDT6167SA70LB 
IDT6167SA70DM 
IDT6168SA35D 


AM99C328-45X 
AM99C328-55X 
AM99C641-25DC 


IDT71256L45X 
IDT71256L55X 
IDT7187L25C 


AM99CS88-70/BXC 


IDT7164L70DB 


CYPRESS 


IDT 


AM2168-35LC 
AM2168-35PC 


IDT6168SA35L 
IDT6168SA35P 


AM99C641-25LC 
AM99C641-25PC 


IDT7187L25L22 
IDT7187L25P 






CY6116-35PC 


IDT6116SA35P 


AM2168-45/BRA 


IDT6168SA45DB 


AM99C641-35DC 


IDT7187L35C 


CY6116-35DC 


IDT6116SA35D 


AM2168-45/BUC 


IDT6168SA45LB 


AM99C641-35LC 


IDT7187L35L22 


CY6116-35LC 


IDT6116SA35L28 


AM2168-45DE 


IDT6168SA45DM 


AM99C641-35PC 


IDT7187L35P 


CY6116-35DMB 


IDT6116SA35DB 


AM2168-45LE 


IDT6168SA45LM 


AM99C641-45/BWA 


IDT7187L45CB 


CY6116-35LMB 


IDT6116SA35L28B 


AM2168-55/BRA 


IDT6168SA55DB 


AM99C641-45/LMC 


IDT7187L45L22B 


CY6116-45PC 


IDT6116SA45P 


AM2168-55/BUC 


IDT6168SA55LB 


AM99C641-45DC 


IDT7187L45C 


CY6116-45DC 


IDT6116SA45D 


AM2168-55DE 


IDT6168SA55DM 


AM99C641-45DE 


IDT7187L45CM 


CY6116-45LC 


IDT6116SA45L28 


AM2168-55LE 


IDT6168SA55LM 


AM99C641-45LC 


IDT7187L45L22 


CY6116-45DMB 


IDT6116SA45DB 


AM2168-70/BRA 


IDT6168SA70DB 


AM99C641-45LE 


IDT7187L45L22M 


CY6116-45LMB 


IDT6116SA45L28B 


AM2168-70/BUC 


IDT6168SA70LB 


AM99C641-45PC 


IDT7187L45P 


CY6116-55DMB 


IDT6116SA55DB 


AM2168-70DE 


IDT6168SA70DM 


AM99C641-55/BWA 


IDT7187L55CB 


CY6116-55LMB 


IDT6116SA55L28B 


AM2168-70LE 


IDT6168SA70LM 


AM99C641-55/LMC 


IDT7187L55L22B 


CY7C128-25DC 


IDT6116SA25TD 


AM2169-40DC 


IDT6168SA20D 


AM99C641-55DE 


IDT7187L55CM 


CY7C128-25LC 


IDT6116SA25L24 


AM2169-40LC 


IDT6168SA20L 


AM99C641-55LE 


IDT7187L55L22M 


CY7C128-25PC 


IDT6116SA25TP 


AM2169-40PC 


IDT6168SA20P 


AM99C641-70/BWA 


IDT7187L70CB 


CY7C128-25SC 


IDT6116SA25SO 


AM2169-50/BRA 


IDT6168SA25DB 


AM99C641-70/LMC 


IDT7187L70L22B 


CY7C128-35DC 


IDT6116SA35TD 


AM2169-50DC 


IDT6168SA25D 


AM99C641-70DE 


IDT7187L70CM 


CY7C128-35DMB 


IDT6116SA35TDB 


AM2169-50DE 


IDT6168SA25DM 


AM99C641-70LE 


IDT7187L70L22M 


CY7C128-35LC 


IDT6116SA35L24 


AM2169-50LE 


IDT6168SA25LM 


AM99C68-45/BRA 


IDT6168LA45DB 


CY7C128-35LMB 


IDT6116SA35L24B 


AM2169-50PC 


IDT6168SA25P 


AM99C68-55/BRA 


IDT6168LA55DB 


CY7C128-35PC 


IDT6116SA35TP 


AM2169-70/BRA 


IDT6168SA30DB 


AM99C68-55DMB 


IDT6168LA55DB 


CY7C128-35SC 


IDT6116SA35SO 


AM2169-70DE 


IDT6168SA30DM 


AM99C68-70/BRA 


IDT6168LA70DB 


CY7C128-45DC 


IDT6116SA45TD 


AM2169-70LE 


IDT6168SA30LM 


AM99C68-70DMB 


IDT6168LA70DB 


CY7C128-45DMB 


IDT6116SA45TDB 


AM2130-10/BUC 


IDT7130S100L52B* 


AM99CL68-45/BRA 


IDT6168LA45DB 


CY7C128-45LC 


IDT6116SA45L24 


AM2130-10/BXC 


IDT7130S100CB 


AM99CL68-55/BRA 


IDT6168LA55DB 


CY7C128-45LMB 


IDT6116SA45L24B 


AM2130-10DC 


IDT7130S100C 


AM99CL68-70/BRA 


IDT6168LA70DB 


CY7C128-45PC 


IDT6116SA45TP 


AM2130-10DCB 


IDT7130S100C 


AM99C88-10/BUC 


IDT7164L100L32B 


CY7C128-45SC 


IDT6116SA45SO 


AM2130-10JC 


IDT7130S100J* 


AM99C88-10/BXC 


IDT7164L100DB 


CY7C128-55DMB 


IDT6116SA55TDB 


AM2130-10LC 


IDT7130S100L52* 


AM99C88-12/BUC 


IDT7164L120L32B 


CY7C128-55LMB 


IDT6116SA55L24B 


AM2130-10LCB 


IDT7130S100L52* 


AM99C88-12/BXC 


IDT7164L120DB 


CY7C130-45LC 


IDT7130S45L52 


AM2130-10PC 


IDT7130S100P 


AM99C88-15/BUC 


IDT7164L150L32B 


CY7C130-45PC 


IDT7130S45P 


AM2130-10PCB 


IDT7130S100P 


AM99C88-15/BXC 


IDT7164L150DB 


CY7C130-55DC 


IDT7130S55C 


AM2130-12/BUC 


IDT7130S120L52B* 


AM99C88-20/BUC 


IDT7164L200DB 


CY7C130-55LC 


IDT7130S55L52 


AM2130-12/BXC 


IDT7130S120CB 


AM99C88-20/BXC 


IDT7164L200L32B 


CY7C130-55PC 


IDT7130S55P 


AM2130-70/BXC 


IDT7130S70CB 


AM99C88-70/BUC 


IDT7164L70L32B 


CY7C132-35DC 


IDT7132S35C 


AM2130-70DC 


IDT7130S70C 


AM99C88-70/BXC 


IDT7164L70DB 


CY7C132-35LC 


IDT7132S35L52 


AM2130-70DCB 


IDT7130S70C 


AM99C88-70DE 


IDT7164L70DM 


CY7C132-35PC 


IDT7132S35P 


AM2130-70JC 


IDT7130S70J* 


AM99C88-70LC 


IDT7164L45L32 


CY7C132-45DC 


IDT7132S45C 


AM2130-70LC 


IDT7130S70L52* 


AM99C88-70LE 


IDT7164L70L32M 


CY7C132-45LC 


IDT7132S45L52 


AM2130-70LCB 


IDT7130S70L52* 


AM99C88H-35X 


IDT7164L35X 


CY7C132-45PC 


IDT7132S45P 


AM2130-70PC 


IDT7130S70P 


AM99C88H-45/X 


IDT7164L45xB 


CY7C132-55DC 


IDT7132S55C 


AM2130-70PCB 


IDT7130S70P 


AM99CL88-10/BUC 


IDT7164L100L32B 


CY7C132-55LC 


IDT7132S55L52 


AM9128-12/BJA 


IDT6116SA120DB 


AM99CL88-10/BXC 


IDT7164L100DB 


CY7C132-55PC 


IDT7132S55P 


NOTES: 

A lower case ""x"" indicate 
AMD part are unknown." 
All AM99 series parts have 
capability. 




AM99CL88-12/BUC 


IDT7164L120L32B 


CY7C140-45DC 


IDT7140S45C 


s the packages of the 


AM99CL88-12/BXC 
AM99CL88-15/BUC 


IDT7164L120DB 
IDT7164L150L32B 


CY7C140-45LC 
CY7C140-45PC 


IDT7140S45L52 
IDT7140S45P 


2 Volt data retention 


AM99CL88-15/BXC 
AM99CL88-70/BUC 


IDT7164L150DB 
IDT7164L70L32B 


CY7C140-55DC 
CY7C140-55LC 


IDT7140S55C 
IDT7140S55L52 



S1-23 



STATIC RAM CROSS REFERENCE GUIDE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



CYPRESS CONT. 


IDT 


CYPRESS CONT. 


IDT 


CYPRESS CONT. 


IDT 


CY7C140-55PC 


IDT7140S55P 


CY7C164L-45DMB 


IDT7188L45CB 


CY7C169-40LC 


IDT6168SA20L 


CY7C142-35DC 


IDT7142S35C 


CY7C164L-45LC 


IDT7188L35L 


CY7C169-40LMB 


IDT6168SA20LB 


CY7C142-35LC 


IDT7142S35L52 


CY7C164L-45LMB 


IDT7188L45LB 


CY7C169-40PC 


IDT6168SA20P 


CY7C142-35PC 


IDT7142S35P 


CY7C164L-45PC 


IDT7188L45P 


CY7C169L-25DC 


IDT6168LA15D 


CY7C142-45DC 


IDT7142S45C 


CY7C166-25DC 


IDT6198S25C 


CY7C169L-25LC 


IDT6168LA15L 


CY7C142-45LC 


IDT7142S45L52 


CY7C166-25PC 


IDT6198S25P 


CY7C169L-25PC 


IDT6168LA15P 


CY7C142-45PC 


IDT7142S45P 


CY7C166-35DC 


IDT6198S35C 


CY7C169L-35DC 


IDT6168LA20D 


CY7C142-55DC 


IDT7142S55C 


CY7C166-35DMB 


IDT6198S35CB 


CY7C169L-35LC 


IDT6168LA20L 


CY7C142-55LC 


IDT7142S55L52 


CY7C166-35LC 


IDT6198S35L 


CY7C169L-35PC 


IDT6168LA20P 


CY7C142-55PC 


IDT7142S55P 


CY7C166-35LMB 


IDT6198S35LB 


CY7C170-25PC 


IDT61970S25P 


CY7C161-25DC* 


IDT71981S25C 


CY7C166-35PC 


IDT6198S35P 


CY7C170-25DC 


IDT61970S25D 


CY7C161-35DC* 


IDT71981S35C 


CY7C166-45DC 


IDT6198S45C 


CY7C170-35PC 


IDT61970S35P 


CY7C161-35DMB* 


IDT71981S35CB 


CY7C166-45DMB 


IDT6198S45CB 


CY7C170-35DC 


IDT61970S35D 


CY7C161-35LC* 


IDT71981S35L 


CY7C166-45LC 


IDT6198S45L 


CY7C170-35DMB 


IDT61970S35DB 


CY7C161-45DC* 


IDT71981S45C 


CY7C166-45LMB 


IDT6198S45LB 


CY7C170-45PC 


IDT61970S45P 


CY7C161-45DMB* 


IDT71981S45CB 


CY7C166-45PC 


IDT6198S45P 


CY7C170-45DC 


IDT61970S45D 


CY7C161-45LC* 


IDT71981S45L 


CY7C166L-25DC 


IDT6198L25C 


CY7C170-45DMB 


IDT61970S45DB 


CY7C161-45LMB* 


IDT71981S45LB 


CY7C166L-25PC 


IDT6198L25P ■ 


CY7C171-25DC 


IDT71681SA25D 


CY7C161L-25DC* 


1DT71981L25C 


CY7C166L-35DC 


IDT6198L35C 


CY7C171-25LC 


IDT71681SA25L 


CY7C161L-35DC* 


IDT71981L35C 


CY7C166L-35DMB 


IDT6198L35CB 


CY7C171-25PC 


IDT71681SA25P 


CY7C161L-35DMB* 


IDT71981L35CB 


CY7C166L-35LC 


IDT6198L35L 


CY7C171-35DC 


IDT71681SA35D 


CY7C161L-35LC* 


IDT71981L35L24 


CY7C166L-35LMB 


IDT6198L35LB 


CY7C171-35DMB 


IDT71681SA35DB 


CY7C161L-35LMB* 


IDT71981L35L24B 


CY7C166L-35PC 


IDT6198L35P 


CY7C171-35LC 


IDT71681SA35L 


CY7C161L-45DC* 


IDT7198LS45C 


CY7C166L-45DC 


IDT6198L45C 


CY7C171-35LMB 


IDT71681SA35LB 


CY7C161L-45DMB* 


IDT71981L45CB 


CY7C166L-45DMB 


IDT6198L45CB 


CY7C171-35PC 


IDT71681SA35P 


CY7C161L-45LC* 


IDT71981L45L24 


CY7C166L-45LC 


IDT6198L45L 


CY7C171-45DC 


IDT71681SA45D 


CY7C161L-45LMB* 


IDT71981L45L24B 


CY7C166L-45LMB 


IDT6198L45LB 


CY7C171-45DMB 


IDT71681SA45DB 


CY7C162-25DC* 


IDT71982S25C 


CY7C166L-45PC 


IDT6198L45P 


CY7C171-45LC 


IDT71681SA45L 


CY7C162-35DC* 


IDT71982S35C 


CY7C167-25PC 


IDT6167SA25P 


CY7C171-45LMB 


IDT71681SA45LB 


CY7C162-35LC* 


IDT71982S35L 


CY7C167-25DC 


IDT6167SA25D 


CY7C171-45PC 


IDT71681SA45P 


CY7C162-35LMB* 


IDT71982S35LB 


CY7C167-25LC 


IDT6167SA25L 


CY7C171L-25DC 


IDT71681LA25D 


CY7C162-45DC* 


IDT71982S45C 


CY7C167-35PC 


IDT6167SA35P 


CY7C171L-25LC 


IDT71681LA25L 


CY7C162-45DMB* 


IDT71982S45CB 


CY7C167-35DC 


IDT6167SA35D 


CY7C171L-25PC 


IDT71681LA25P 


CY7C162-45LC* 


IDT71982S45L 


CY7C167-35LC 


IDT6167SA35L 


CY7C171L-35DC 


IDT71681LA35D 


CY7C162-45LMB* 


IDT71982S45LB 


CY7C167-35DMB 


IDT6167SA35DB 


CY7C171L-35LC 


IDT71681LA35L 


CY7C162L-25DC* 


IDT71982L25C 


CY7C167-35LMB 


IDT6167SA35LB 


CY7C171L-35PC 


IDT71681LA35P 


CY7C162L-35DC* 


IDT71982L35C 


CY7C167-45LC 


IDT6167SA35L 


CY7C172-25DC 


IDT71682SA25D 


CY7C162L-35DMB* 


IDT71982L35CB 


CY7C167-45DMB 


IDT6167SA45DB 


CY7C172-25LC 


IDT71682SA25L 


CY7C162L-35LC* 


IDT71982L35L 


CY7C167-45LMB 


IDT6167SA45LB 


CY7C172-25PC 


IDT71682SA25P 


CY7C162L-35LMB* 


IDT71982L35LB 


CY7C167L-25DC 


IDT6167LA25D 


CY7C172-35DC 


IDT71682SA35D 


CY7C162L-45DC* 


IDT71982L45C 


CY7C167L-25LC 


IDT6167LA25L 


CY7C172-35DMB 


IDT71682SA35DB 


CY7C162L-45DMB* 


IDT71982L45CB 


CY7C167L-25PC 


IDT6167LA25P 


CY7C172-35LC 


IDT71682SA35L 


CY7C162L-45LC* 


IDT71982L45L 


CY7C167L-35DC 


IDT6167LA35D 


CY7C172-35LMB 


IDT71682SA35LB 


CY7C162L-45LMB* 


IDT71982L45LB 


CY7C167L-35LC 


IDT6167LA35L 


CY7C172-35PC 


IDT71682SA35P 


CY7C164-25DC 


IDT7188S25C 


CY7C167L-35PC 


IDT6167LA35P 


CY7C172-45DC 


IDT71682SA45D 


CY7C164-25PC 


IDT7188S25P 


CY7C168-25DC 


IDT6168SA25D 


CY7C172-45DMB 


IDT71682SA45DB 


CY7C164-35DC 


IDT7188S35C 


CY7C168-25LC 


IDT6168SA25L 


CY7C172-45LC 


IDT71682SA45L 


CY7C164-35DMB 


IDT7188S35CB 


CY7C168-25PC 


IDT6168SA25P 


CY7C172-45LMB 


IDT71682SA45LB 


CY7C164-35LC 


IDT7188S35L 


CY7C168-25SC 


IDT6168SA25SO 


CY7C172-45PC 


IDT71682SA45P 


CY7C164-35LMB 


IDT7188S35LB 


CY7C168-35DC 


IDT6168SA35D 


CY7C172L-25DC 


IDT71682LA25D 


CY7C164-35PC 


IDT7188S35P 


CY7C168-35DMB 


IDT6168SA35DB 


CY7C172L-25LC 


IDT71682LA25L 


CY7C164-45DC 


IDT7188S45C 


CY7C168-35LC 


IDT6168SA35L 


CY7C172L-25PC 


IDT71682LA25P 


CY7C164-45DMB 


IDT7188S45CB 


CY7C168-35LMB 


IDT6168SA35LB 


CY7C172L-35DC 


IDT71682LA35D 


CY7C164-45LC 


IDT7188S35L 


CY7C168-35PC 


IDT6168SA35P 


CY7C172L-35LC 


IDT71682LA35L 


CY7C164-45LMB 


IDT7188S45LB 


CY7C168-35SC 


IDT6168SA35SO 


CY7C172L-35PC 


IDT71682LA35P 


CY7C164-45PC 


IDT7188S45P 


CY7C168-45DMB 


IDT6168SA45DB 


CY7C185-35DC 


IDT7164S35TD 


CY7C164L-25DC 


IDT7188L25C 


CY7C168-45LMB 


IDT6168SA45LB 


CY7C185-35PC 


IDT7164S35TP 


CY7C164L-25PC 


IDT7188L25P 


CY7C168L-25DC 


IDT6168LA25D 


CY7C185-45DC 


IDT7164S45TD 


CY7C164L-35DC 


IDT7188L35C 


CY7C168L-25LC 


IDT6168LA25L 


CY7C185-45DMB 


IDT7164S45TDB 


CY7C164L-35DMB 


IDT7188L35CB 


CY7C168L-25PC 


IDT6168LA25P 


CY7C185-45PC 


IDT7164S45TP 


CY7C164L-35LC 


IDT7188L35L 


CY7C168L-25SC 


IDT6168LA25SO 


CY7C185L-35DC 


IDT7164L35TD 


CY7C164L-35LMB , 


IDT7188L35LB 


CY7C168L-35DC 


IDT6168LA35D 


CY7C185L-35PC 


IDT7164L35TP 


CY7C164L-35PC 


IDT7188L35P 


CY7C168L-35LC 


IDT6168LA35L 


CY7C185L-45DC 


IDT7164L45TD 


CY7C164L-45DC 


IDT7188L45C 


CY7C168L-35PC 
CY7C168L-35SC 


IDT6168LA35P 
IDT6168LA35SO 


CY7C185L-45DMB 
CY7C185L-45PC 


IDT7164L45TDB 
IDT7164L45TP 






NOTES: 




CY7C169-25DC 


IDT6168SA15D 


CY7C185L-55DMB 


IDT7164L55TDB 


An asterisk "*" indicates 


the IDT part is NOT pin 


CY7C169-25LC 


IDT6168SA15L 


CY7C186-35DC 


IDT7164S35D 


for pin compatible. 




CY7C169-25PC 


IDT6168SA15P 


CY7C186-35PC 


IDT7164S35P 


*The CY7C161/162 come 


in a 300 mil package 


CY7C169-35DC 


IDT6168SA20D 


CY7C186-45DC 


IDT7164S45D 


vs. 400 mil IDT71 981/985 


> 


CY7C169-35DMB 


IDT6168SA20DB 


CY7C186-45DMB 


IDT7164S45DB 






CY7C169-35LC 


IDT6168SA20L 


CY7C186-45PC 


IDT7164S45P 






CY7C169-35LMB 


IDT6168SA20LB 


CY7C186-55DMB 


IDT7164S55DB 






CY7C169-35PC 


IDT6168SA20P 


CY7C186L-35DC 


IDT7164L35D 






CY7C169-40DC 


IDT6168SA20D 


CY7C186L-35PC 


IDT7164L35P 






CY7C169-40DMB 


IDT6168SA20DB 


CY7C186L-45DC 


IDT7164L45D 



S1-24 



STATIC RAM CROSS REFERENCE GUIDE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



CYPRESS CONT. 


IDT 


CYPRESS CONT. 


IDT 


EDI CONT. 


IDT 


CY7C186L-45DMB 


IDT7164L45DB 


CY7C194-45VC 


IDT71258S45Y. 


EDI8464C45LB 


IDT71258S45LB 


CY7C186L-45PC 


IDT7164L45P 


CY7C194-45DC 


IDT71258S45D 


EDI8464C55LB . 


IDT71258S55LB 


CY7C186L-55DMB 


IDT7164L55DB 


CY7C194-45LC 


IDT71258S45L 


EDI8802L55QB 


IDT6116LA55TDB 


CY7C187-25DC 


IDT7187S25D 


CY7C194-45DMB 


IDT71258S45DB 


EDI8802L70QB 


IDT6116LA70TDB 


CY7C187-25PC 


IDT7187S25P 


CY7C194-45LMB 


IDT71258S45LB 


EDI8802L85QB 


IDT6116LA85TDB 


CY7C187-35DC 


IDT7187S35D 


CY7C196-25PC 


IDT61298S25P 


EDI8802L100QB 


IDT6116LA90TDB 


CY7C187-35DMB 


IDT7187S35DB 


CY7C196-25VC 


IDT61298S25Y 


EDI8802L120QB 


IDT6116LA120TDB 


CY7C187-35LC 


IDT7187S35L22 


CY7C196-25DC 


IDT61298S25D 


EDI8802L150QB 


IDT6116LA150TDB 


CY7C187-35LMB 


IDT7187S35L22B 


CY7C196-25LC 


IDT61298S25L 


EDI8802L55LB 


IDT6116LA55L32B 


CY7C187-35PC 


IDT7187S35P 


CY7C196-35PC 


IDT61298S35P 


EDI8802L70LB 


IDT6116LA70L32B 


CY7C187-45DC 


IDT7187S45D 


CY7C196-35VC 


IDT61298S35Y 


EDI8802L85LB 


IDT6116LA85L32B . 


CY7C187-45DMB 


IDT7187S45DB 


CY7C196-35DC . 


IDT61298S35D 


EDI8802L100LB 


IDT6116LA90L32B 


CY7C187-45LC 


IDT7187S45L22 


CY7C196-35LC 


IDT61298S35L 


EDI8802L120LB 


IDT6116LA120L32B 


CY7C187-45LMB 


IDT7187S45L22B 


CY7C196-35DMB 


IDT61298S35DB 


EDI8802L150LB 


IDT6116LA150L32B 


CY7C187-45PC 


IDT7187S45P 


CY7C196-35LMB 


IDT61298S35LB 


EDI8802H55QB 


IDT6116SA55TDB 


CY7C187L-25DC 


IDT7187L25D 


CY7C196-45PC 


IDT61298S45P 


EDI8802H70QB 


IDT6116SA70TDB 


CY7C187L-25PC 


IDT7187L25P 


CY7C196-45VC 


IDT61298S45Y 


EDI8802H85QB 


IDT6116SA85TDB 


CY7C187L-35DC 


IDT7187L35D 


CY7C196-45DC 


IDT61298S45D 


EDI8802H100QB 


IDT6116SA90TDB 


CY7C187L-35DMB 


IDT7187L35DB 


CY7C196-45LC 


IDT61298S45L 


EDI8802H120QB 


IDT6116SA120TDB 


CY7C187L-35LC 


IDT7187L35L22 


CY7C196-45DMB 


IDT61298S45DB 


EDI8802H150QB 


IDT6116SA150TDB 


CY7C187L-35LMB 


IDT7187L35L22B 


CY7C196-45LMB 


IDT61298S45LB 


EDI8802H55LB 


IDT6116SA55L32B 


CY7C187L-35PC 


IDT7187L35P 


CY7C197-25PC 


IDT71257S25P 


EDI8802H70LB 


IDT6116SA70L32B 


CY7C187L-45DC 


IDT7187L45D 


CY7C197-25VC 


IDT71257S25Y 


EDI8802H85LB 


IDT6116SA85L32B 


CY7C187L-45DMB 


IDT7187L45DB 


CY7C197-25DC 


IDT71257S25D 


EDI8802H100LB . 


IDT6116SA90L32B 


CY7C187L-45LC 


IDT7187L45L22 


CY7C197-25LC 


IDT71257S25L 


EDI8802H120LB 


IDT6116SA120L32B 


CY7C187L-45LMB 


IDT7187L45L22B 


CY7C197-35PC 


1DT71257S35P 


EDI8802H150LB 


IDT6116SA150L32B 


CY7C187L-45PC 


IDT7187L45P 


CY7C197-35VC 


IDT71257S35Y 


EDI8808C35CB 


IDT7164S35DB 


CY7C191-25PC 


IDT71281S25P 


CY7C197-35DC 


IDT71257S35D: 


EDI8808C45CB 


IDT7164S45DB 


CY7C191-25DC 


IDT71281S25D 


CY7C197-35LC 


IDT71257S35L 


EDI8808C55CB 


IDT7164S55DB 


CY7C191-25LC 


IDT71281S25L 


CY7C197-35DMB 


IDT71257S35DB 


EDI8808C35QB 


IDT7164S35TCB 


CY7C191-35PC 


IDT71281S35P 


CY7C197-35LMB 


IDT71257S35LB 


EDI8808C45QB 


IDT7164S45TCB 


CY7C191-35DC 


IDT71281S35D. 


CY7C197-45PC 


IDT71257S45P 


EDI8808C55QB 


IDT7164S55TCB 


CY7C191-35LC 


IDT71281S35L 


CY7C197-45VC 


IDT71257S45Y 


EDI8808C35LB 


IDT7164S35L32B 


CY7C191-35DMB 


IDT71281S35DB 


CY7C197-45DC 


IDT71257S45D 


EDI8808C45LB 


IDT7164S45L32B 


CY7C191-35LMB 


IDT71281S35LB 


CY7C197-45LC 


IDT71257S45L 


EDI8808C55LB 


IDT7164S55L32B 


CY7C191-45PC 


IDT71281S45P 


CY7C197-45DMB 


IDT71257S45DB 


EDI8808C-70LPKMHR 


IDT7164L70DB 


CY7C191-45DC . 


IDT71281S45D 


CY7C197-45LMB 


IDT71257S45LB 


EDI8808C-10LPKMHR 


IDT7164L100DB 


CY7C191-45LC 


IDT71281S45L 


CY7C198-35PC 


IDT71256S35P . 


EDI8808C-12LPKMHR 


IDT7164L120DB 


CY7C191-45DMB 


IDT71281S45DB 


CY7C198-45DMB 


IDT71256S45DB 


EDI8808C-15LPKMHR 


IDT7164L150DB 


CY7C191-45LMB 


IDT71281S45LB 


CY7C198-45DC 


IDT71256S45D 


EDI8832C55CB 


IDT71256S55DB 


CY7C192-25PC . 


IDT71282S25P 


CY7C198-45PC 


IDT71256S45P 


EDI8832C-70KMHR 


IDT71256S70DB 


CY7C192-25DC 


IDT71282S25D . 


CY7C198-55DC 


IDT71256S55D 


EDI8832C-85KMHR 


IDT71256S85DB 


CY7C192-25LC 


IDT71282S25L 


CY7C198-55DMB . 


IDT71256S55DB 


EDI8832C-10KMHR 


IDT71256S100DB 


CY7C192-35PC 


IDT71282S35P 


CY7C198-55PC 


IDT71256S55P 


EDI8832C-12KMHR 


IDT71256S120DB - 


CY7C192-35DC 


IDT71282S35D 






EDI8832C-15KMHR 


IDT71256S150DB 


CY7C192-35LC 


IDT71282S35L 


EDI 


IDT 


EDI8832C55LB 


IDT71256S55L32B 


CY7C192-35DMB 
CY7C192-35LMB 


IDT71282S35DB 
IDT71282S35LB 






EDI8832C-70JMHR 
EDI8832C-85JMHR 


IDT71256S70L32B 
IDT71256S85L32B 


EDI8164C25QB 


IDT7187S25DB 


CY7C192-45PC 


IDT71282S45P 


EDI8164C35QB 


IDT7187S35DB 


EDI8832C-10JMHR 


IDT71256S100L32B 


CY7C192-45DC 


IDT71282S45D 


EDI8164C45QB 


IDT7187S45DB 


EDI8832C-12JMHR 


IDT71256S120L32B 


CY7C192-45LC 
CY7C192-45DMB 


IDT71282S45L 


EDI8164C55QB 


IDT7187S55DB 


EDI8832C-15JMHR 


IDT71256S150L32B 


IDT71282S45DB 


EDI8164P45QB 


IDT7187L45DB 






CY7C192-45LMB 


IDT71282S45LB 


EDI8164P55QB 


IDT7187L55DB 


FUJITSU 


IDT 


CY7C194-25PC 


IDT71258S25P 


EDI8164C25LB 


IDT7187S25LB 






CY7C194-25VC 


IDT71258S25Y 


EDI8164C35LB 


IDT7187S35LB 


MB81 067-35 


IDT6167SA35P 


CY7C194-25DC 


IDT71258S25D 


EDI8164C45LB 


IDT7187S45LB . 


MB81C67-45 


IDT6167SA35P 


CY7C194-25LC 


IDT71258S25L 


EDI8164C55LB 


IDT7187S55LB 


MB81C67-45-W 


IDT6167SA45XM 


CY7C194-35PC 


IDT71258S35P 


EDI8164P45LB 


IDT7187L45LB 


MB81C67-55 


IDT6167SA35P 


CY7C194-35VC 


IDT71258S35Y 


EDI8164P55LB 


IDT7187L55LB 


MB81C67-55-W 


IDT6167SA55XM .■■'. 


CY7C194-35DC 


IDT71258S35D 


EDI8416C25QB 


IDT7188S25CB . 


MB81C68-35C 


IDT6168SA35L 


CY7C194-35LC 


IDT71258S35L 


EDI8416C35QB 


IDT7188S35CB 


MB81C68-35P 


IDT6168SA35P 


CY7C194-35DMB 


IDT71258S35DB 


EDI8416C450B 


IDT7188S45CB 


MB81C68-35Z 


IDT6168SA35D 


CY7C194-35LMB 


IDT71258S35LB 


EDI8416C55QB 


IDT7188S55CB 


MB81C68-45-W 


IDT6168SA45XM 


CY7C194-45PC 


IDT71258S45P 


EDI8416P25QB 


IDT7188L25CB 


MB81C68-45C 


IDT6168SA35L 






EDI8416P35QB 
EDI8416P45QB 


IDT7188L35CB 
IDT7188L45CB 


MB81C68-45P 
MB81C68-45Z 


IDT6168SA35P 
IDT6168SA35D 


NOTES: 




. An asterisk "*" indicates 


the IDT part is NOT pin 


EDI8416P55QB 


IDT7188L55CB 


MB81C68-55-W 


IDT6168SA55xM 


for pin compatible. 




EDI8417C35QB 


IDT7198S35CB 


MB81C68A-25C 


IDT6168SA25L 


*TheCY7C1 61/1 62 come 


in a 300 mil package 


EDI8417C45QB 


IDT7198S45CB 


MB81C68A-25P 


IDT6168SA25P 


vs. 400 mil IDT71 981/982 


> 


EDI8417C55QB 


IDT7198S55CB 


MB81C68A-25Z 


IDT6168SA25D 






ED18417C35LB 


IDT7198S35LB 


MB81C68A-30C 


IDT6168SA25L 






EDI8417C45LB 


1DT7198S45LB 


MB81C68A-30P 


IDT6168SA25P 






EDI8417C55LB 


IDT7198S55LB 


MB81C68A-30Z 


IDT6168SA25D 






EDI8464C45QB 


IDT71258S45CB 


MB81C68A-35C 


IDT6168SA35L 






EDI8464C55QB 


IDT71258S55CB 


MB81C68A-35P 


IDT6168SA35P 
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FUJITSU CONT. 


IDT 


HITACHI 


IDT 


INMOS 


IDT 


MB81C68A-35Z 


IDT6168SA35D 


HM6116-2 


IDT6116SA45D 


IMS1400P-35 


IDT6167SA35P 


MB81C69A-25C 


IDT6168SA15L 


HM6116FP-2 


IDT6116SA45F 


IMS1400S-45M 


IDT6167SA45DB 


MB81C69A-25P 


IDT6168SA15P 


HM6116LFP-2 


IDT6116LA45SO 


IMS1400S-55M 


IDT6167SA55DB 


MB81C69A-252 


IDT6168SA15D 


HM6116LP-2 


IDT6116LA45P 


IMS1400S-70M 


IDT6167SA70DB 


MB81C69A-30C 


IDT6168SA15L 


HM6116P-2 


IDT6116SA45P 


IMS1400W-35 


IDT6167SA35L 


MB81C69A-30P 


IDT6168SA15P 


HM6116ALP-12 


IDT6116LA45P 


IMS1400W-45M 


IDT6167SA45LB 


MB81C69A-30Z 


IDT6168SA15D 


HM6116ALSP-12 


IDT6116LA45TP 


IMS1400W-55M 


IDT6167SA55LB 


MB81C69A-35C 


IDT6168SA20L 


HM6116AP-12 


IDT6116LA45P 


IMS1400W-70M 


IDT6167SA70LB 


MB81C69A-35P 


IDT6168SA20P 


HM6116ASP-12 


IDT6116LA45TP 


IMS1403P-25 


IDT6167SA25P 


MB81C69A-35Z 


IDT6168SA20D 


HM6167H-45 


IDT6167SA35D 


IMS1403P-35 


IDT6167SA35P 


MB81C71-35 


IDT7187S35P . 


HM6167H-55 


IDT6167SA35D 


IMS1403S-25 


IDT6167SA25D 


MB81C71-45C 


IDT7187S45L22 


HM6167HCG-45 


IDT6167SA35L 


IMS1403S-35 


IDT6167SA35D 


MB81C71-45Z 


IDT7187S45D 


HM6167HCG-55 


IDT6167SA35L 


IMS1403W-25 


IDT6167SA25L 


MB81C71-55C 


IDT7187S45L22 


HM6167HLP-45 


IDT6167LA35P 


IMS1403W-35 


IDT6167SA35L 


MB81C71-55Z 


IDT7187S45D 


HM6167HLP-55 


IDT6167LA35P 


IMS1420S-55M 


IDT6168SA55DB 


MB81C74-25X 


IDT7188S25X 


HM6167HP-45 


IDT6167SA35P 


IMS1420S-70M 


IDT6168SA70DB 


MB81C74-35x 


IDT7188S35X 


HM6167HP-55 


IDT6167SA35P 


IMS1420W-55M 


IDT6168SA55LB 


MB81C75-35 


IDT7198S35P 


HM6168H-45 


IDT6168SA35D 


IMS1420W-70M 


IDT6168SA70LB 


MB81C75-45 


IDT7198S45P 


HM6168H-55 


IDT6168SA35D 


IMS1423P-25 


IDT6168SA25P 


MB81C75-55 


IDT7198S45P 


HM6168HLP-45 


IDT6168LA35P 


IMS1423P-35 


IDT6168SA35P 


MB81C78-45 


IDT7164S45P 


HM6168HLP-55 


IDT6168LA35P 


IMS1423S-25 


IDT6168SA25D 


MB81C78-55 


IDT7164S45P 


HM6168HP-45 


IDT6168SA35P 


IMS1423S-35 


IDT6168SA35D 


MB81C78-70 


IDT7164S45P 


HM6168HP-55 


IDT6168SA35P 


IMS1423S-35M 


IDT6168SA35DB 


MB81C78A-35CV 


IDT7164S35L22 


HM62256LFP-10SL 


IDT71256L70P 


IMS1423S-45M 


IDT6168SA45DB 


MB81C78A-35P 


IDT7164S35P 


HM62256LFP-8 


IDT71256L70SO 


IMS1423S-55M 


IDT6168SA55DB 


MB81C78A-35PF 


IDT7164S35SO 


HM62256LP-10SL 


IDT71256L70P 


IMS1423W-25 


IDT6168SA25L 


MB81C81-35 


IDT71257S35P 


HM62256LP-8 


IDT71256L70P 


IMS1423W-35 


IDT6168SA35L 


MB81C81-45 


IDT71257S45P 


HM62256P-8 


IDT71256S70P 


IMS1423W-35M 


IDT6168SA35LB 


MB81C81-55 


IDT71257S55P 


HM6264FP-10 


IDT7164S45SO 


IMS1423W-45M 


IDT6168SA45LB 


MB81C84-45 


IDT71258S45P 


HM6264LFP-10 


IDT7164L45SO 


IMS1423W-55M 


IDT6168SA55LB 


MB81C84-55 


IDT71258S55P 


HM6264LFP-10L 


IDT7164L45SO 


IMS1433X-35 


IDT6116SA35 


MB8416A-12X 


IDT6116LA45P 


HM6264LP-10 


IDT7164L45P 


IMS1600S-45 


IDT7187S45C 


MB8416A-12X 


IDT6116LA45D 


HM6264LP-10L 


IDT7164L45P 


IMS1600S-55M 


IDT7187S55CB 


MB8416A-12X 


IDT6116LA45TP 


HM6264LP-10SL 


IDT7164L45P 


IMS1600S-70M 


IDT7187S70CB 


MB8464-15-W 


IDT7164S150DM 


HM6264P-10 


IDT7164S45P 


IMS1600W-45 


IDT7187S45L 


MB8464-15-W 


IDT7164S150L32M 


HM6264AFP-12 


IDT7164S45SO 


IMS1600W-55M 


IDT7187S55LB 


MB8464-20-W 


IDT7164S200DM 


HM6264ALFP-12 


IDT7164L45SO 


IMS1600W-70M 


IDT7187S70LB 


MB8464-20-W 


IDT7164S200L32M 


HM6264ALSP-12 


IDT7164L45TC 


IMS1620S-45 


IDT7188S45C 


MB8464A-10-W 


IDT7164L100DM 


HM6264ASP-12 


IDT7164S45TC 


IMS1620S-55M 


IDT7188S55CB 


MB8464A-10-W 


IDT7164L100L32M 


HM6267CG-35 


IDT6167SA35L 


IMS1620S-70M 


IDT7188S70CB 


MB8464A-15-W 


IDT7164L150DM 


HM6267CG-45 


IDT6167SA35L 


IMS1624S-45 


IDT6198S45C 


MB8464A-15-W 


IDT7164L150L32M 


HM6267LP-35 


IDT6167LA35P 


IMS1624S-55M 


IDT6198S55CB 


MB8464A-70X 


IDT7164L45L32 


HM6267LP-45 


IDT6167LA35P 


IMS1624S-70M 


IDT6198S70CB 


MB8464A-70X 


IDT7164L45P 


HM6267P-35 


IDT6167SA35P 


IMS1624W-45 


IDT6198S45L 


MB8464A-70X 


IDT7164L45SO 


HM6267P-45 


IDT6167SA35P 


IMS1624W-55M 


IDT6198S55LB 


MB84256-10 


IDT71256L70L 


HM6268LP-25 


IDT6168LA25P 


IMS1624W-70M 


IDT6198S70LB 


MB84256-10 


IDT71256L70P 


HM6268LP-35 


IDT6168LA35P 


IMS1630S-45 


IDT7164S45D 


MB84256-10 


IDT71256L70SO 


HM6268P-25 


IDT6168SA25P 


IMS1800X-35 


IDT71257S35X 






HM6268P-35 


IDT6168SA35P 


IMS1820P-35 


IDT71258S35P 


HARRIS 


IDT 


HM6287CG-45 


IDT7187S45L 


IMS1820P-45 


IDT71258S45P 






HM6287CG-55 
HM6287CG-70 
HM6287LP-45 
HM6287LP-55 


IDT7187S45L 
IDT7187S45L 
IDT7187L45P 
IDT7187L45P 


IMS1820P-55 
IMS1830X-45 


IDT71258S55P 
IDT71256S45X 


HM1-6516B-8 
HM 1-651 62-8 
HM1-65162B-8 


IDT6116SA120DB 

IDT6116LA90DB 

IDT6116LA70DB 


MATRA-HARRIS 


IDT 


HM1-65162C-8 
HM1-65162S-5 


IDT6116SA90DB 
IDT6116LA45D 


HM6287LP-70 
HM6287P-45 


IDT7187L45P 
IDT7187S45P 






HM1 -2064-2 


IDT7164L150DM 


HM4-65162-8 


IDT6116LA90DB 


HM6287P-55 


IDT7187S45P 


HM1-2064-5 


IDT7164L45D 


HM4-65162C-8 


IDT6116SA90LB 


HM6287P-70 


IDT7187S45P 


HM 1-2064-8 


IDT7164L150DB 


HM4-65162S-5 


IDT6116LA45L 


HM6288P-35 


IDT7188S35P 


HM3-2064-5 


IDT7164L45P 


HM 1-65262-8 


IDT6167SA70DB 


HM6288P-45 


IDT7188S45P 


HM3-2064U-5 


IDT7164L45P 


HM1-65262B-8 


IDT6167SA70DB 


HM6288P-55 


IDT7188S55P 


HM4-2064-2 


IDT7164L150L32M 


HM4-65262-8 


IDT6167SA70LB 


HM65256AP-12 


IDT71256S70P 


HM4-2064-5 


IDT7164L45L32 


HM4-65262B-8 


IDT6167SA70LB 


HM6716 


IDT6116SA25TD 


HM4-2064-8 


IDT7164L150L32B 


HM1 -65642-8 


IDT7164L150DB 


HM6716-30 


IDT6116SA30TD 


HMT-2064-5 


IDT7164L45SO 


HM4-65642-8 


IDT7164L150L32B 


HM6787 
HM6787-30 


IDT7187S25C 
IDT7187S30C 


HMT-2064U-5 
HM1-6116-2 


IDT7164L45SO 
IDT6116SA90DM 


NOTE: 






HM6787CG 


IDT7187S25L22 


HM1-6116-5 


IDT6116SA45D 


A lower case "x" indicates 


the speed and/or 


HM6787CG-30 


IDT7187S30L22 


HM 1-61 16-8 


IDT6116SA120DB 


package of the part are un 


known." 


HM6788 


IDT7188S25C 


HM1-6116L-2 


IDT6116LA90DM 






HM6789 


IDT6198S25C 


HM1-6116L-5 


IDT6116LA45D 






HM6789-30 


IDT6198S30C 


HM1-6116L-8 


IDT6116LA120DB 
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MATRA-HARRIS 
CONT. 


IDT 


MATRA-HARRIS 
CONT. 


IDT 


MATRA-HARRIS 
CONT. 


IDT 


HM3-6116-5 


IDT6116SA45P 


HM1-65681B-2 


IDT6168LA70DM 


HM4-65768M-5 


IDT6168SA35L 


HM3-6116L-5 


IDT6116LA45P 


HM1 -65681 B-5 


IDT6168LA35D 


HM4-65768M-8 


IDT6168SA45LB 


HM4-6116-2 


IDT6116SA90L32M 


HM1 -65681 C-2 


IDT6168SA85DM 


HM1-65769H-5 


IDT6168SA15D 


HM4-6116-5 


IDT6116SA45L32 


HM1 -65681 C-5 


IDT6168SA35D 


HM1-65769K-2 


IDT6168SA20DM 


HM4-6116-8 


IDT6116SA120L32B 


HM1-65681C-8 


IDT6168SA85DB 


HM1-65769K-5 


IDT6168SA20D 


HM4-6116L-2 


IDT6116LA90L32M 


HM1 -65681 S-2 


IDT6168SA70DM 


HM1-65769K-8 


IDT6168SA20DB 


HM4-6116L-5 


IDT6116LA45L32 


HM1 -65681 S-5 


IDT6168SA35D 


HM1-65769M-2 


IDT6168SA25DM 


HM1-65161-2 


IDT6116LA90DM 


HM 1-65681 S-8 


IDT6168SA70DB 


HM1-65769M-5 


IDT6168SA25D 


HM1-65161-5 


IDT6116LA45D 


HM3-65681-5 


IDT6168LA35P 


HM1-65769M-8 


IDT6168SA25DB 


HM1-65161-8 


IDT6116LA90DB 


HM3-65681B-5 


IDT6168LA35P 


HM3-65769H-5 


IDT6168SA15P 


HM3-65161-5 


IDT6116LA45P 


HM3-65681C-5 


IDT6168SA35P 


HM3-65769K-5 


IDT6168SA20P 


HM4-65161-2 


IDT6116LA90L32M 


HM3-65681S-5 


IDT6168SA35P 


HM3-65769M-5 


IDT6168SA25P 


HM4-65161-5 


IDT6116LA45L32 


HM4-65681-2 


IDT6168LA85LM 


HM4-65769H-5 


IDT6168SA15L 


HM4-65161-8 


IDT6116LA90L32B 


HM4-65681-5 


IDT6168LA35L 


HM4-65769K-2 


IDT6168SA20LM 


HM1 -651 63-2 


IDT6116LA85DM 


HM4-65681-8 


IDT6168LA85LB 


HM4-65769K-5 


IDT6168SA20L 


HM1 -651 63-5 


IDT6116LA45D 


HM4-65681B-2 


IDT6168LA70LM 


HM4-65769K-8 


IDT6168SA20LB 


HM1 -65163-8 


IDT6116LA85DB 


HM4-65681B-5 


IDT6168LA35L 


HM4-65769M-2 


IDT6168SA25LM 


HM3-65163-5 


IDT6116LA45P 


HM4-65681C-2 


IDT6168SA85LM 


HM4-65769M-5 


IDT6168SA25L 


HM4-65163-2 


IDT6116LA55LM 


HM4-65681C-5 


IDT6168SA35L 


HM4-65769M-8 


IDT6168SA25LB 


HM 4-651 63-5 


IDT6116LA45L 


HM4-65681C-8 


IDT6168SA85LB 






HM4-65163-8 


IDT6116LA45LB 


HM4-65681S-2 


IDT6168SA70LM 


MICRON 


IDT 


HM1-65261-2 
HM1-65261-5 


IDT6167LA85DM 
IDT6167LA35D 


HM4-65681S-5 
HM4-65681S-8 


IDT6168SA35L 
iDT6168SA70LB 






MT5C1601-15 


IDT6167SA15P 


HM1-65261-8 


IDT6167LA85DB 


HM1 -65682-2 


IDT6168LA55DM 


MT5C1601-20 


IDT6167SA20P 


HM1 -65261 B-2 


IDT6167LA70DM 


HM1 -65682-5 


IDT6168LA35D 


MT5C1601-25 


IDT6167SA25P 


HM1 -65261 B-5 


IDT6167LA35D 


HM1 -65682-8 


IDT6168LA45DB 


MT5C1601-30 


IDT6167SA30P 


HM1 -65261 B-8 


IDT6167LA70DB 


HM3-65682-5 


IDT6168LA35P 


MT5C1601-35 


IDT6167SA35P 


HM1 -65261 C-2 


IDT6167SA100DM 


HM4-65682-2 


IDT6168LA55LM 


MT5C1601DJ-15 


IDT6167SA15Y 


HM 1-65261 C-5 


IDT6167SA35D 


HM4-65682-5 


IDT6168LA35L 


MT5C1601DJ-20 


IDT6167SA20Y 


HM1 -65261 C-8 


IDT6167SA100DB 


HM4-65682-8 


IDT6168LA55LB 


MT5C1601DJ-25 


IDT6167SA25Y 


HM1 -65261 S-2 


IDT6167SA70DM 


HM1-65728K-5 


IDT6116SA35D 


MT5C1601DJ-30 


IDT6167SA30Y 


HM1 -65261 S-5 


IDT6167SA35D 


HM1-65728M-2 


IDT6116SA45DM 


MT5C1601DJ-35 


IDT6167SA35Y 


HM1 -65261 S-8 


IDT6167SA70DB 


HM1-65728M-5 


IDT6116SA45D 


MT5C1601EC-15 


IDT6167SA15L 


HM3-65261-5 


IDT6167LA35P 


HM1-65728M-5 


1DT6116SA45L24 


MT5C1601EC-20 


IDT6167SA20L 


HM3-65261B-5 


IDT6167LA35P 


HM1-65728N-2 


IDT6116SA55DM 


MT5C1601EC-25 


IDT6167SA25L 


HM3-65261C-5 


IDT6167SA35P 


HM1-65728N-2 


IDT6116SA55L24M 


MT5C1601EC-30 


1DT6167SA30L 


HM3-65261S-5 


IDT6167SA35P 


HM1-65728N-5 


IDT6116SA45D 


MT5C1601EC-35 


IDT6167SA35L 


HM4-65261-2 


IDT6167LA85LM 


HM1-65728N-5 


IDT6116SA45L24 


MT5C1601-15L 


IDT6167LA15P 


HM4-65261-5 


IDT6167LA35L 


HM3-65728K-5 


IDT6116SA35TP 


MT5C1601-20L 


IDT6167LA20P 


HM4-65261-8 


IDT6167LA85LB 


HM3-65728M-5 


IDT6116SA45TP 


MT5C1601-25L 


IDT6167LA25P 


HM4-65261B-2 


IDT6167LA70LM 


HM3-65728N-5 


IDT6116SA45TP 


MT5C1601-30L 


IDT6167LA30P 


HM4-65261B-5 


IDT6167LA35L 


HM4-65728K-5 


IDT6116SA35L24 


MT5C1601-35L 


IDT6167LA35P 


HM4-65261B-8 


IDT6167LA70LB 


HM4-65728M-2 


IDT6116SA45L24M 


MT5C1601DJ-15L 


IDT6167LA15Y 


HM4-65261C-2 


IDT6167SA100LM 


HM1-65767H-5 


IDT6167SA25D 


MT5C1601DJ-20L 


IDT6167LA20Y 


HM4-65261C-5 


IDT6167SA35L 


HM1-65767K-2 


IDT6167SA35DM 


MT5C1601DJ-25L 


IDT6167LA25Y 


HM4-65261C-8 


IDT6167SA100LB 


HM1-65767K-5 


IDT6167SA35D 


MT5C1601DJ-30L 


IDT6167LA30Y 


HM4-65261S-2 


IDT6167SA70LM 


HM1-65767K-8 


IDT6167SA35DB 


MT5C1601DJ-35L 


IDT6167LA35Y 


HM4-65261S-5 


IDT6167SA35L 


HM1-65767M-2 


IDT6167SA45DM 


MT5C1601EC-15L 


IDT6167LA15L 


HM4-65261S-8 


IDT6167SA70LB 


HM1-65767M-5 


IDT6167SA35D 


MT5C1601EC-20L 


IDT6167U20L 


HM1 -65263-2 


IDT6167LA55DM 


HM1-65767M-8 


IDT6167SA45DB 


MT5C1601EC-25L 


IDT6167LA25L 


HM1 -65263-5 


IDT6167LA35D 


HM3-65767H-5 


IDT6167SA25P 


MT5C1601EC-30L 


IDT6167LA30L 


HM3-65263-5 


IDT6167LA35P 


HM3-65767K-5 


IDT6167SA35P 


MT5C1601EC-35L 


IDT6167LA35L 


HM4-65263-2 


IDT6167LA55LM 


HM3-65767M-5 


IDT6167SA35P 


MT5C1604-15 


IDT6168SA15P 


HM4-65263-5 


IDT6167LA35L 


HM4-65767H-5 


IDT6167SA25L 


MT5C1 604-20 


IDT6168SA20P 


HM1-65641-2 


IDT7164L85DM 


HM4-65767K-2 


IDT6167SA35LM 


MT5C1 604-25 


tDT6168SA25P 


HM1-65641-5 


IDT7164L45D 


HM4-65767K-5 


IDT6167SA35L 


MT5C1 604-35 


IDT6168SA35P 


HM1-65641-8 


IDT7164L85DB 


HM4-65767K-8 


IDT6167SA35LB 


MT5C1604DJ-15 


IDT6168SA15Y 


HM1 -65641 S-2 


IDT7164L55DM 


HM4-65767M-2 


IDT6167SA45LM 


MT5C1604DJ-20 


IDT6168SA20Y 


HM1 -65641 S-5 


IDT7164L45D 


HM4-65767M-5 


1DT6167SA35L 


MT5C1604DJ-25 


IDT6168SA25Y 


HM1 -65641 S-8 


IDT7164L55DB 


HM4-65767M-8 


IDT6167SA45LB 


MT5C1604DJ-35 


IDT6168SA35Y 


HM3-65641-5 


IDT7164L45P 


HM1-65768H-5 


IDT6168SA25D 


MT5C1604EC-15 


IDT6168SA15L 


HM4-65641-2 


IDT7164L85L32M 


HM1-65768K-2 


IDT6168SA35DM 


MT5C1604EC-20 


IDT6168SA20L 


HM4-65641-5 


IDT7164L45L32 


HM1-65768K-5 


IDT6168SA35D 


MT5C1604EC-25 


IDT6168SA25L 


HM4-65641-8 


IDT7164L85L32B 


HM1-65768K-8 


IDT6168SA35DB 


MT5C1604EC-35 


IDT6168SA35L 


HM1-65681-2 


IDT6168LA85DM 


HM1-65768M-2 


IDT6168SA45DM 


MT5C1 604-1 5L 


IDT6168LA15P 


HM1-65681-5 


IDT6168LA35D 


HM1-65768M-5 


IDT6168SA35D 


MT5C1604-20L 


IDT6168LA20P 


HM1-65681-8 


IDT6168LA85DB 


HM1-65768M-8 
HM3-65768H-5 


IDT6168SA45DB 
IDT6168SA25P 


MT5C1604-25L 
MT5C1604-35L 


IDT6168LA25P 
IDT6168LA35P 






NOTE: 




HM3-65768K-5 


IDT6168SA35P 


MT5C1604DJ-15L 


iDT6168LA15Y 


A lower case "x" indicates 


the speed and/or 


HM3-65768M-5 


IDT6168SA35P 


MT5C1604DJ-20L 


IDT6168LA20Y 


package of the part are un 


known." 


HM4-65768H-5 


IDT6168SA25L 


MT5C1604DJ-25L 


IDT6168LA25Y 






HM4-65768K-2 


IDT6168SA35LM 


MT5C1604DJ-35L 


IDT6168LA35Y 






HM4-65768K-5 


IDT6168SA35L 


MT5C1604EC-15L 


IDT6168LA15L 






HM4-65768K-8 


IDT6168SA35LB 


MT5C1604EC-20L 


IDT6168LA20L 






HM4-65768M-2 


IDT6168SA45LM 


MT5C1604EC-25L 


IDT6168LA25L 
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MICRON CONT. 


IDT 


MICRON CONT. 


IDT 


MICRON CONT. 


IDT 


MT5C1604EC-35L 


IDT6168LA35L 


MT5C6401-30 


IDT7187S30P 


MT5C6405C-30 


IDT7198S30C 


MT5C1605-15 


IDT6198SA15P 


MT5C6401-35 


IDT7187S35P 


MT5C6405C-35 


IDT7198S35C 


MT5C1 605-20 


IDT6198SA20P 


MT5C6401C-15 


IDT7187S15C 


MT5C6405DJ-15 


IDT7198S15Y 


MT5C1 605-25 


IDT6198SA25P 


MT5C6401C-20 


IDT7187S20C 


MT5C6405DJ-20 


IDT7198S20Y 


MT5C1605-30 


IDT6198SA30P 


MT5C6401C-25 


IDT7187S25C 


MT5C6405DJ-25 


IDT7198S25Y 


MT5C1 605-35 


IDT6198SA35P 


MT5C6401C-30 


IDT7187S30C 


MT5C6405DJ-30 


IDT7198S30Y 


MT5C1605DJ-15 


IDT6198SA15Y 


MT5C6401C-35 


IDT7187S35C 


MT5C6405DJ-35 


IDT7198S35Y 


MT5C1605DJ-20 


IDT6198SA20Y 


MT5C6401DJ-15 


IDT7187S15Y 


MT5C6405-15L 


IDT7198L15P 


MT5C1605DJ-25 


IDT6198SA25Y 


MT5C6401DJ-20 


IDT7187S20Y 


MT5C6405-20L 


IDT7198L20P 


MT5C1605DJ-30 


IDT6198SA30Y 


MT5C6401DJ-25 


IDT7187S25Y 


MT5C6405-25L 


IDT7198L25P 


MT5C1605DJ-35 


IDT6198SA35Y 


MT5C6401DJ-30 


IDT7187S30Y 


MT5C6405-30L 


IDT7198L30P 


MT5C1605EC-15 


IDT6198SA15L 


MT5C6401DJ-35 


IDT7187S35Y 


MT5C6405-35L 


IDT7198L35P 


MT5C1605EC-20 


IDT6198SA20L 


MT5C6401EC-15 


IDT7187S15L22 


MT5C6405C-15L 


IDT7198L15C 


MT5C1605EC-25 


IDT6198SA25L 


MT5C6401EC-20 


IDT7187S20L22 


MT5C6405C-20L 


IDT7198L20C 


MT5C1605EC-30 


IDT6198SA30L 


MT5C6401EC-25 


IDT7187S25L22 


MT5C6405C-25L 


IDT7198L25C 


MT5C1605EC-35 


IDT6198SA35L 


MT5C6401EC-30 


IDT7187S30L22 


MT5C6405C-30L 


IDT7198L30C 


MT5C1 605-1 5L 


IDT6198LA15P 


MT5C6401EC-35 


IDT7187S35L22 


MT5C6405C-35L 


IDT7198L35C 


MT5C1605-20L 


IDT6198LA20P 


MT5C6401-15L 


IDT7187L15P 


MT5C6405DJ-15L 


IDT7198L15Y 


MT5C1605-25L 


IDT6198LA25P 


MT5C6401-20L 


IDT7187L20P 


MT5C6405DJ-20L 


IDT7198L20Y 


MT5C1605-30L 


IDT6198LA30P 


MT5C6401-25L 


IDT7187L25P 


MT5C6405DJ-25L 


IDT7198L25Y 


MT5C1605-35L 


IDT6198LA35P 


MT5C6401-30L 


IDT7187L30P 


MT5C6405DJ-30L 


IDT7198L30Y 


MT5C1605DJ-15L 


IDT6198LA15Y 


MT5C6401-35L 


IDT7187L35P 


MT5C6405DJ-35L . 


IDT7198L35Y 


MT5C1605DJ-20L 


IDT6198LA20Y 


MT5C6401C-15L 


IDT7187L15C 


MT5C6408-20 


IDT7164S20TP 


MT5C1605DJ-25L 


IDT6198LA25Y 


MT5C6401C-20L 


IDT7187L20C 


MT5C6408-25 


IDT7164S25TP 


MT5C1605DJ-30L 


IDT6198LA30Y 


MT5C6401C-25L 


IDT7187L25C 


MT5C6408-30 


IDT7164S30TP 


MT5C1605DJ-35L 


IDT6198LA35Y 


MT5C6401C-30L 


IDT7187L30C 


MT5C6408-35 . 


IDT7164S35TP 


MT5C1605EC-15L 


IDT6198LA15L 


MT5C6401C-35L 


IDT7187L35C 


MT5C6408C-20 


IDT7164S20TC 


MT5C1605EC-20L 


IDT6198LA20L 


MT5C6401DJ-15L 


IDT7187L15Y 


MT5C6408C-25 


IDT7164S25TC 


MT5C1605EC-25L 


IDT6198LA25L 


MT5C6401DJ-20L 


IDT7187L20Y 


MT5C6408C-30 


IDT7164S30TC 


MT5C1605EC-30L 


IDT6198LA30L 


MT5C6401DJ-25L 


IDT7187SL25Y 


MT5C6408C-35 


IDT7164S35TC 


MT5C1605EC-35L 


IDT6198LA35L 


MT5C6401DJ-30L 


IDT7187L30Y 


MT5C6408DJ-20 


IDT7164S20Y 


MT5C1608-15 


IDT6116SA15TP 


MT5C6401DJ-35L 


IDT7187L35Y 


MT5C6408DJ-25 


IDT7164S25Y 


MT5C1 608-20 


IDT6116SA20TP 


MT5C6401EC-15L 


IDT7187L15L22 


MT5C6408DJ-30 


IDT7164S30Y 


MT5C1 608-25 


IDT6116SA25TP 


MT5C6401EC-20L 


IDT7187L20L22 


MT5C6408DJ-35 


IDT7164S35Y 


MT5C1 608-30 


IDT6116SA30TP 


MT5C6401EC-25L 


IDT7187L25L22 


MT5C6408EC-20 


IDT7164S20L32 


MT5C1 608-35 


IDT6116SA35TP 


MT5C6401EC-30L 


IDT7187L30L22 


MT5C6408EC-25 


IDT7164S25L32 


MT5C1608DJ-15 


IDT6116SA15Y 


MT5C6401EC-35L 


IDT7187L35L22 


MT5C6408EC-30 


IDT7164S30L32 


MT5C1608DJ-20 


IDT6116SA20Y 


MT5C6404-15 


IDT7188S15P 


MT5C6408EC-35 


IDT7164S35L32 


MT5C1608DJ-25 


IDT6116SA25Y 


MT5C6404-20 


IDT7188S20P 


MT5C6408-2OL 


IDT7164L20TP 


MT5C1608DJ-30 


IDT6116SA30Y 


MT5C6404-25 


IDT7188S25P 


MT5C6408-25L 


IDT7164L25TP 


MT5C1608DJ-35 


IDT6116SA35Y 


MT5C6404-30 


IDT7188S30P 


MT5C6408-30L 


IDT7164L30TP 


MT5C1608EC-15 


IDT6116SA15L28 


MT5C6404-35 


IDT7188S35P 


MT5C6408-35L 


IDT7164L35TP 


MT5C1608EC-20 


IDT6116SA20L28 


MT5C6404C-15 


IDT7188S15C 


MT5C6408C-2OL 


IDT7164L20TC 


MT5C1608EC-25 


IDT6116SA25L28 


MT5C6404C-20 


IDT7188S20C 


MT5C6408C-25L 


IDT7164L25TC 


MT5C1608EC-30 


IDT6116SA30L28 


MT5C6404C-25 


IDT7188S25C 


MT5C6408C-30L 


IDT7164L30TC 


MT5C1608EC-35 


IDT6116SA35L28 


MT5C6404C-30 


IDT7188S30C 


MT5C6408C-35L 


IDT7164L35TC 


MT5C1 608-1 5L 


IDT6116LA15TP 


MT5C6404C-35 


IDT7188S35C 


MT5C6408DJ-20L 


IDT7164L20Y 


MT5C1608-20L 


IDT6116LA20TP 


MT5C6404DJ-15 


IDT7188S15Y 


MT5C64,08DJ-25L 


IDT7164L25Y 


MT5C1608-25L 


IDT6116LA25TP 


MT5C6404DJ-20 


IDT7188S20Y 


MT5C6408DJ-30L 


IDT7164L30Y 


MT5C1608-30L 


IDT6116LA30TP 


MT5C6404DJ-25 


IDT7188S25Y 


MT5C6408DJ-35L 


IDT7164L35Y 


MT5C1608-35L 


IDT6116LA35TP 


MT5C6404DJ-30 


IDT7188S30Y 


MT5C6408EC-20L 


IDT7164S20L32 


MT5C1608DJ-15L 


IDT6116LA15Y 


MT5C6404DJ-35 


IDT7188S35Y 


MT5C6408EC-25L 


IDT7164S25L32 


MT5C1608DJ-20L 


IDT6116LA20Y 


MT5C6404-15L 


IDT7188L15P 


MT5C6408EC-30L 


IDT7164S30L32 


MT5C1608DJ-25L 


IDT6116LA25Y 


MT5C6404-20L 


IDT7188L20P 


MT5C6408EC-35L 


IDT7164S35L32 


MT5C1608DJ-30L 


IDT6116LA30Y 


MT5C6404-25L 


IDT7188L25P 


MT5C2561-25 


IDT71257S25P 


MT5C1608DJ-35L 


IDT6116LA35Y 


MT5C6404-30L 


IDT7188L30P 


MT5C2561-30 


IDT71257S30P 


MT5C1608EC-15L 


IDT6116LA15L28 


MT5C6404-35L 


IDT7188L35P 


MT5C2561-35 


IDT71257S35P 


MT5C1608EC-20L 


IDT6116LA20L28 


MT5C6404C-15L 


IDT7188L15C 


MT5C2561-45 


IDT71257S45P 


MT5C1608EC-25L 


IDT6116LA25L28 


MT5C6404C-20L 


IDT7188L20C 


MT5C2561-55 


IDT71257S55P 


MT5C1608EC-30L 


IDT6116LA30L28 


MT5C6404C-25L 


IDT7188L25C 


MT5C2561C-25 


IDT71257S25C 


MT5C1608EC-35L 


IDT6116LA35L28 


MT5C6404C-30L 


IDT7188L30C 


MT5C2561C-30 


IDT71257S30C 


MT5C6401-15 


IDT7187S15P 


MT5C6404C-35L 


IDT7188L35C 


MT5C2561C-35 


IDT71257S35C 


MT5C6401-20 


IDT7187S20P 


MT5C6404DJ-15L 


IDT7188L15Y 


MT5C2561C-45 


IDT71257S45C 


MT5C6401-25 


IDT7187S25P 


MT5C6404DJ-20L 
MT5C6404DJ-25L 


IDT7188L20Y 
IDT7188L25Y 


MT5C2561C-55 
MT5C2561DJ-25 


IDT71257S55C 
IDT71257S25Y 






NOTE: 




MT5C6404DJ-30L 


IDT7188L30Y 


MT5C2561DJ-30 


IDT71257S30Y 


A lower case "x" Indicates 


the speed and/or 


MT5C6404DJ-35L 


IDT7188L35Y 


MT5C2561DJ-35 


IDT71257S35Y 


package of the part are un 


known." 


MT5C6405-15 


IDT7198S15P 


MT5C2561DJ-45 


IDT71257S45Y 






MT5C6405-20 


IDT7198S20P 


MT5C2561DJ-55 


IDT71257S55Y 






MT5C6405-25 


IDT7198S25P 


MT5C2561EC-25 


IDT71257S25L 






MT5C6405-30 


IDT7198S30P 


MT5C2561EC-30 


IDT71257S30L 






MT5C6405-35 


IDT7198S35P 


MT5C2561EC-35 


IDT71257S35L 






MT5C6405C-15 


IDT7198S15C 


MT5C2561EC-45 


IDT71257S45L 






MT5C6405C-20 


IDT7198S20C 


MT5C2561EC-55 


IDT71257S55L 






MT5C6405C-25 


IDT7198S25C 


MT5C2561-25L 


IDT71257L25P 
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IDT 


MICRON CONT. 


IDT 


MITSUBISHI 


IDT 


MT5C2561-30L 


IDT71257L30P 


MT5C2565C-45 


IDT61298S45C 


M5M21C67P-35 


IDT6167LA35P 


MT5C2561-35L 


IDT71257L35P 


MT5C2565C-55 


IDT61298S55C 


M5M21C67P-45 


IDT6167LA35P 


MT5C2561-45L 


IDT71257L45P 


MT5C2565DJ-25 


IDT61298S25Y 


M5M21C67P-55 


IDT6167LA35P 


MT5C2561-55L 


IDT71257L55P 


MT5C2565DJ-30 


IDT61298S30Y 


M5M21C68P-35 


IDT6168LA35P 


MT5C2561C-25L 


IDT71257L25C 


MT5C2565DJ-35 


IDT61298S35Y 


M5M21C68P-45 


IDT6168LA35P 


MT5C2561C-30L 


IDT71257L30C 


MT5C2565DJ-45 


IDT61298S45Y 


M5M21C68P-55 


IDT6168LA35P 


MT5C2561C-35L 


IDT71257L35C 


MT5C2565DJ-55 


IDT61298S55Y 


M5M5165FP-70 


IDT7164S45SO 


MT5C2561C-45L 


IDT71257L45C 


MT5C2565EC-25 


IDT61298S25L 


M5M5165FP-70L 


IDT7164L45SO 


MT5C2561C-55L 


IDT71257L55C 


MT5C2565EC-30 


IDT61298S30L 


M5M5178P-45 


IDT7164L45P 


MT5C2561DJ-25L 


IDT71257L25Y 


MT5C2565EC-35 


IDT61298S35L 


M5M5178P-55 


IDT7164L45P 


MT5C2561DJ-30L 


IDT71257L30Y 


MT5C2565EC-45 


IDT61298S45L 


M5M5187AD-25 


IDT7187L25L22 


MT5C2561DJ-35L 


IDT71257L35Y 


MT5C2565EC-55 


IDT61298S55L 


M5M5187AD-35 


IDT7187L35L22 


MT5C2561DJ-45L 


IDT71257L45Y 


MT5C2565-25L 


IDT61298L25P 


M5M5187AP-25 


IDT7187L25P 


MT5C2561DJ-55L 


IDT71257L55Y 


MT5C2565-30L 


IDT61298L30P 


M5M5187AP-35 


IDT7187L35P 


MT5C2561EC-25L 


IDT71257L25L 


MT5C2565-35L 


IDT61298L35P 


M5M5187P-45 


IDT7187L45P 


MT5C2561EC-30L 


IDT71257L30L 


MT5C2565-45L 


IDT61298L45P 


M5M5187P-55 


IDT7187L55P 


MT5C2561EC-35L 


IDT71257L35L 


MT5C2565-55L 


IDT61298L55P 


M5M5188AD-25 


IDT7188L25L22 


MT5C2561EC-45L 


IDT71257L45L 


MT5C2565C-25L 


IDT61298L25C 


M5M5188AD-35 


IDT7188L35L22 


MT5C2561EC-55L 


IDT71257L55L 


MT5C2565C-30L 


IDT61298L30C 


M5M5188AP-25 


IDT7188L25P 


MT5C2564-25 


IDT71258S25P 


MT5C2565C-35L 


IDT61298L35C 


M5M5188AP-35 


IDT7188L35P 


MT5C2564-30 


IDT71258S30P 


MT5C2565C-45L 


IDT61298L45C 


M5M5188P-45 


IDT7188L45P 


MT5C2564-35 


IDT71258S35P 


MT5C2565C-55L 


IDT61298L55C 


M5M5188P-55 


IDT7188L45P 


MT5C2564-45 


IDT71258S45P 


MT5C2565DJ-25L 


IDT61298L25Y 


M5M5257P-35 


IDT71257S35P 


MT5C2564-55 


IDT71258S55P 


MT5C2565DJ-30L 


IDT61298L30Y 


M5M5257P-45 


IDT71257S45P 


MT5C2564C-25 


IDT71258S25C 


MT5C2565DJ-35L 


IDT61298L35Y 


M5M5257P-55 


IDT71257S55P 


MT5C2564C-30 


IDT71258S30C 


MT5C2565DJ-45L 


IDT61298L45Y 


M5M5258P-35 


IDT71258S35P 


MT5C2564C-35 


IDT71258S35C 


MT5C2565DJ-55L 


IDT61298L55Y 


M5M5258P-45 


IDT71258S45P 


MT5C2564C-45 
MT5C2564C-55 
MT5C2564DJ-25 


IDT71258S45C 
IDT71258S55C 
IDT71258S25Y 


MT5C2565EC-25L 
MT5C2565EC-30L 
MT5C2565EC-35L 


ODD 

CO CO CO 
00 00 CD 

en 001 
i — i — r— 


M5M5258P-55 


IDT71258S55P 


MOTOROLA 


IDT 


MT5C2564DJ-30 
MT5C2564DJ-35 


IDT71258S30Y 
IDT71258S35Y 


MT5C2565EC-45L 
MT5C2565EC-55L 


IDT61298L45L 
IDT61298L55L 






MCM2016HN45 


IDT6116SA45TP 


MT5C2564DJ-45 


IDT71258S45Y 


MT5C2568-25 


IDT71256S25TP 


MCM2167P45 


IDT6167SA45P 


MT5C2564DJ-55 


IDT71258S55Y 


MT5C2568-30 


IDT71256S30TP 


MCM4180P25 


IDT6178S20P 


MT5C2564EC-25 


IDT71258S25L 


MT5C2568-35 


IDT71256S35TP 


MCM6164P45 


IDT7164S45P 


MT5C2564EC-30 


IDT71258S30L 


MT5C2568-45 


IDT71256S45TP 


MCM6168P35 


IDT6168SA35P 


MT5C2564EC-35 


IDT71258S35L 


MT5C2568-55 


IDT71256S55TP 


MCM6206P45 


IDT71256S45P, 


MT5C2564EC-45 


IDT71258S45L 


MT5C2568C-25 


IDT71256S25D 


MCM6206P55 


IDT71256S55P 


MT5C2564EC-55 


IDT71258S55L 


MT5C2568C-30 


IDT71256S30D 


MCM6207P25 


IDT71257S25P 


MT5C2564-25L 


IDT71258L25P 


MT5C2568C-35 


IDT71256S35D 


MCM6207P35 


IDT71257S35P 


MT5C2564-30L 


IDT71258L30P 


MT5C2568C-45 


IDT71256S45D 


MCM6207L25 


IDT71257S25C 


MT5C2564-35L 


IDT71258L35P 


MT5C2568C-55 


IDT71256S55D 


MCM6207L35 


IDT71257S35C 


MT5C2564-45L 


IDT71258L45P 


MT5C2568DJ-25 


IDT71256S25Y 


MCM6208P25 


IDT71258S25P 


MT5C2564-55L 


IDT71258L55P 


MT5C2568DJ-30 


IDT71256S30Y 


MCM6208P35 


IDT71258S35P 


MT5C2564C-25L 


IDT71258L25C 


MT5C2568DJ-35 


IDT71256S35Y 


MCM6208L25 


IDT71258S25C 


MT5C2564C-30L 


IDT71258L30C 


MT5C2568DJ-45 


IDT71256S45Y 


MCM6208L35 


IDT71258S35C 


MT5C2564C-35L 


IDT71258L35C 


MT5C2568DJ-55 


IDT71256S55Y 


MCM6268P25 


IDT6168SA25P 


MT5C2564C-45L 


IDT71258L45C 


MT5C2568EC-25 


IDT71256S25L32 


MCM6268P35 


IDT6168SA35P 


MT5C2564C-55L 


IDT71258L55C 


MT5C2568EC-30 


IDT71256S30L32 


MCM6287P35 


IDT7187S35P 


MT5C2564DJ-25L 


IDT71258L25Y 


MT5C2568EC-35 


IDT71256S35L32 


MCM6287P45 


IDT7187S45P 


MT5C2564DJ-30L 


IDT71258L30Y 


MT5C2568EC-45 


IDT71256S45L32 


MCM6287P25 


IDT7187S25P 


MT5C2564DJ-35L 


IDT71258L35Y 


MT5C2568EC-55 


IDT71256S55L32 


MCM6288P25 


IDT7188S25P 


MT5C2564DJ-45L 


IDT71258L45Y 


MT5C2568-25L 


IDT71256L25TP 


MCM6288P35 


IDT7188S35P 


MT5C2564DJ-55L 


IDT71258L55Y 


MT5C2568-30L 


IDT71256L30TP 


MCM6288P45 


IDT7188S45P 


MT5C2564EC-25L 


IDT71258L25L 


MT5C2568-35L 


IDT71256L35TP 


MCM6290P25 


IDT6198S25P 


MT5C2564EC-30L 


IDT71258L30L 


MT5C2568-45L 


IDT71256L45TP 


MCM6290P35 


IDT6198S35P 


MT5C2564EC-35L 


IDT71258L35L 


MT5C2568-55L 


IDT71256L55TP 


MCM6292C25 


1DT61592S25D 


MT5C2564EC-45L 


IDT71258L45L 


MT5C2568C-25L 


IDT71256L25D 


MCM6292C35 


IDT61592S35D 


MT5C2564EC-55L 


IDT71258L55L 


MT5C2568C-30L 


IDT71256L30D 


MCM6293P25 


IDT61593S25P 


MT5C2565-25 


IDT61298S25P 


MT5C2568C-35L 


IDT71256L35D 


MCM6293P35 


IDT61593S35P 


MT5C2565-30 


IDT61298S30P 


MT5C2568C-45L 


IDT71256L45D 


MCM6294P25 


IDT61594S25P 


MT5C2565-35 


IDT61298S35P 


MT5C2568C-55L 


IDT71256L55D 


MCM6294P35 


IDT61594S35P 


MT5C2565-45 


IDT61298S45P 


MT5C2568DJ-25L 


IDT71256L25Y 


MCM6295C25 


IDT61595S25D 


MT5C2565-55 


IDT61298S55P 


MT5C2568DJ-30L 


IDT71256L30Y 


MCM6295C35 


IDT61595S35D 


MT5C2565C-25 
MT5C2565C-30 


IDT61298S25C 
IDT61298S30C 


MT5C2568DJ-35L 
MT5C2568DJ-45L 


IDT71256L35Y 
IDT71256L45Y 






NEC 


IDT 


MT5C2565C-35 


IDT61298S35C 


MT5C2568DJ-55L 
MT5C2568EC-25L 


IDT71256L55Y 
IDT71256L25L32 






5PD4311C-35 


IDT6167SA35P 






NOTE: 




MT5C2568EC-30L 


IDT71256L30L32 


5PD4311C-45 


IDT6167SA35P 


A lower case "x" indicates 


the speed and/or 


MT5C2568EC-35L 


IDT71256L35L32 


5PD4311C-55 


IDT6167SA35P 


package of the part are un 


known." 


MT5C2568EC-45L 


IDT71256L45L32 


5PD4311D-35 


IDT6167SA35D 






MT5C2568EC-55L 


IDT71256L55L32 


5PD4311D-45 
5PD4311D-55 


IDT6167SA35D 
IDT6167SA35D 
















5PD4314C-35 


IDT6168SA35P 
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NEC CONT. 


IDT 


PERFORMANCE 
CONT. 


IDT 


PERFORMANCE 
CONT. 


IDT 


5PD4314C-45 


IDT6168SA35P 


P4C164-35LMB 


IDT7164S35L28B 


P4C1681-45LMB 


IDT71681SA45LB 


5PD4314C-55 


IDT6168SA35P 


P4C164-35PC 


IDT7164S35TP 


P4C1681-45PC 


IDT71681SA45P 


5PD43256C-10 


IDT71256S70P 


P4C164-35JC 


IDT7164S35Y 


P4C1681L-20DC 


IDT71681LA20D 


5PD43256C-10L 


IDT71256L70P 


P4C164-45CM 


IDT7164S45TCM 


P4C1681L-20LC 


IDT71681LA20L 


5PD43256G-10 


IDT71256S70SO 


P4C164-45CMB 


IDT7164S45TCB 


P4C1681L-20PC 


IDT71681LA20P 


5PD43256G-10L 


IDT71256L70SO 


P4C164-45LM 


IDT7164S45L28M 


P4C1681L-25DC 


IDT71681LA25D 


5PD4361C-45 


IDT7187S45P 


P4C164-45LMB 


IDT7164S45L28B 


P4C1681L-25CM 


IDT71681LA25DM 


5PD4361C-45L 


IDT7187L45P 


P4C164L-30CC 


IDT7164L30TC 


P4C1681L-25CMB 


IDT71681LA25DB 


5PD4361C-55 


IDT7187S45P 


P4C164L-30LC 


IDT7164L30L28 


P4C1681L-25LC 


IDT71681LA25L 


5PD4361C-55L 


IDT7187L45P 


P4C164L-30PC 


IDT7164L30TP 


P4C1681L-25LM 


IDT71681LA25LM 


5PD4361C-70 


IDT7187S45P 


P4C164L-30JC 


IDT7164L30Y 


P4C1681L-25LMB 


IDT71681LA25LB 


5PD4361C-70L 


IDT7187L45P 


P4C164L-35CC 


IDT7164L35TC 


P4C1681L-25PC 


IDT71681U25P 


5PD4361K-40 


IDT7187S35L22 


P4C164L-35CM 


IDT7164L35TCM 


P4C1681L-35DC 


IDT71681LA35D 


5PD4361K-45 


IDT7187S45L22 


P4C164L-35CMB 


IDT7164L35TCB 


P4C1681L-35CM 


IDT71681LA35DM 


5PD4361K-55 


IDT7187S45L22 


P4C164L-35LC 


IDT7164L30L28 


P4C1681L-35CMB 


IDT71681LA35DB 


5PD4362C-45 


IDT7188SA45P 


P4C164L-35LM 


IDT7164L35L28M 


P4C1681L-35LC 


IDT71681LA35L 


5PD4362C-55 


IDT7188SA45P 


P4C164L-35LMB 


IDT7164L35L28B 


P4C1681L-35LM 


IDT71681LA35LM 


5PD4362C-70 


IDT7188SA45P 


P4C164L-35PC 


IDT7164L35TP 


P4C1681L-35LMB 


IDT71681LA35LB 


5PD4364C-12 


IDT7164S45P 


P4C164L-35JC 


IDT7164L35Y 


P4C1681L-35PC 


IDT71681LA35P 


5PD4364C-12L 


IDT7164L45P 


P4C164L-45CM 


IDT7164L45TCM 


P4C1681L-45DC 


IDT71681LA45D 


5PD4364G-12 


IDT7164S45SO 


P4C164L-45CMB 


IDT7164L45TCB 


P4C1681L-45CM 


IDT71681LA45DM 


5PD4364G-12L 


IDT7164L45SO 


P4C164L-45LM 


IDT7164L45L28M 


P4C1681L-45CMB 


IDT71681LA45CB 


5PD446C 


IDT6116LA45P 


P4C164L-45LMB 


IDT7164L45L28B 


P4C1681L-45LC 


IDT71681LA45L 


5PD4464C-X 


IDT7164L45P 


P4C168-20DC 


IDT6168SA20D 


P4C1681L-45LM 


IDT71681LA45LM 


5PD4464G-X 


IDT7164L45SO 


P4C168-20PC 
P4C168-20JC 


IDT6168SA20P 
IDT6168SA20Y 


P4C1681L-45LMB 
P4C1681L-45PC 


IDT71681LA45LB 






IDT71681LA45P 


PERFORMANCE 


IDT 


P4C168-25DC 


IDT6168SA25D 


P4C1682-20CC 


IDT71682SA20D 






P4C168-25DM 


IDT6168SA25DM 


P4C1 682-20 LC 


IDT71682SA20L 


P4C116-25DC 


IDT6116SA25TD 


P4C168-25DMB 


IDT6168SA25DB 


P4C1682-20PC 


IDT71682SA20P 


P4C116-25JC 


IDT6116SA25Y 


P4C168-25JC 


IDT6168SA25Y 


P4C1682-25CC 


IDT71682SA25D 


P4C116-25PC 


IDT6116SA25TP 


P4C168-25PC 


IDT6168SA25P 


P4C1682-25CM 


IDT71682SA25DM 


P4C116-30DC 


IDT6116SA30TD 


P4C168-35DC 


IDT6168SA35D 


P4C1682-25CMB 


IDT71682SA25DB 


P4C116-30JC 


IDT6116SA30Y 


P4C168-35DM 


IDT6168SA35DM 


P4C1682-25LC 


IDT71682SA25L 


P4C116-30PC 


IDT6116SA30TP 


P4C168-35DMB 


IDT6168SA35DB 


P4C1682-25LM 


IDT71682SA25LM 


P4C116-35DC 


IDT6116SA35TD 


P4C168-35JC 


IDT6168SA35Y 


P4C1682-25LMB 


IDT71682SA25LB 


P4C116-35DM 


IDT6116SA35TDM 


P4C168-35PC 


IDT6168SA35P 


P4C1682-25PC 


IDT71682SA25P 


P4C116-35DMB 


IDT6116SA35TDB 


P4C168-45DM 


IDT6168SA45DM 


P4C1682-35CC 


IDT71682SA35D 


P4C116-35JC 


IDT6116SA35Y 


P4C168-45DMB 


IDT6168SA45DB 


P4C1682-35CM 


IDT71682SA35DM 


P4C116-35PC 


IDT6116SA35TP 


P4C168L-20DC 


IDT6168LA20D 


P4C1682-35CMB 


IDT71682SA35DB 


P4C116L-25DC 


IDT6116LA25TD 


P4C168L-20JC 


IDT6168LA20Y 


P4C1682-35LC 


IDT71682SA35L 


P4C116L-25JC 


IDT6116LA25Y 


P4C168L-20PC 


IDT6168LA20P 


P4C1682-35LM 


IDT71682SA35LM 


P4C116L-25PC 


IDT6116LA25TP 


P4C168L-25DC 


IDT6168LA25D 


P4C1682-35LMB 


IDT71682SA35LB 


P4C116L-30DC 


IDT6116LA30TD 


P4C168L-25DM 


IDT6168LA25DM 


P4C1682-35PC 


IDT71682SA35P 


P4C116L-30LC 


IDT6116LA30Y 


P4C168L-25DMB 


IDT6168LA25DB 


P4C1682-45CC 


IDT71682SA45D 


P4C116L-30PC 


IDT6116LA30TP 


P4C168L-25JC 


IDT6168LA25Y 


P4C1682-45CM 


IDT71682SA45DM 


P4C116L-35CC 


IDT6116LA35TD 


P4C168L-25PC 


IDT6168LA25P 


P4C1682-45CMB 


IDT71682SA45CB 


P4C116L-35CM 


IDT6116LA35TDM 


P4C168L-35DC 


IDT6168LA35D 


P4C1682-45LC 


IDT71682SA45L 


P4C116L-35CMB 


IDT6116LA35TDB 


P4C168L-35DM 


IDT6168LA35DM 


P4C1682-45LM 


IDT71682SA45LM 


P4C116L-35LC 


IDT6116LA35L24 


P4C168L-35DMB 


IDT6168LA35DB 


P4C1682-45LMB 


IDT71682SA45LB 


P4C116L-35LM 


IDT6116LA35L24M 


P4C168L-35JC 


IDT6168LA35Y 


P4C1682-45PC 


IDT71682SA45P 


P4C116L-35LMB 


IDT6116LA35L24B 


P4C168L-35PC 


IDT6168LA35P 


P4C1682L-20CC 


IDT71682LA20D 


P4C116L-35PC 


IDT6116LA35TP 


P4C168L-45DM 


IDT6168LA45DM 


P4C1682L-20LC 


IDT71682LA20L 


P4C164-25CC 


IDT7164S25TC 


P4C168L-45DMB 


IDT6168LA45DB 


P4C1682L-20PC 


IDT71682LA20P 


P4C164-25LC 


IDT7164S25L28 


P4C1681-20DC 


IDT71681SA20D 


P4C1682L-25CC 


IDT71682LA25D 


P4C164-25PC 


IDT7164S25TP 


P4C1681-20LC 


IDT71681SA20L 


P4C1682L-25CM 


IDT71682LA25DM 


P4C164-25JC 


IDT7164S25Y 


P4C1681-20PC 


IDT71681SA20P 


P4C1682L-25CMB 


IDT71682LA25DB 


P4C164-30CC 


IDT7164S30TC 


P4C1681-25DC 


IDT71681SA25D 


P4C1682L-25LC 


IDT71682LA25L 


P4C164-30LC 


IDT7164S30L28 


P4C1681-25CM 


IDT71681SA25DM 


P4C1682L-25LM 


IDT71682LA25LM 


P4C164-30PC 


IDT7164S30TP 


P4C1681-25CMB 


IDT71681SA25DB 


P4C1682L-25LMB 


IDT71682LA25LB 


P4C164-30JC 


IDT7164S30Y 


P4C1681-25LC 


IDT71681SA25L 


P4C1682L-25PC 


IDT71682LA25P 


P4C164-35CC 


IDT7164S35TC 


P4C1681-25LM 


IDT71681SA25LM 


P4C1682L-35CC 


IDT71682LA35D 


P4C164-35CM 


IDT7164S35TCM 


P4C1681-25LMB 


IDT71681SA25LB 


P4C1682L-35CM 


IDT71682LA35DM 


P4C164-35CMB 


IDT7164S35TCB 


P4C1681-25PC 


IDT71681SA25P 


P4C1682L-35CMB 


IDT71682LA35DB 


P4C164-35LC 


IDT7164S30L28 


P4C1681-35DC 


IDT71681SA35D 


P4C1682L-35LC 


IDT71682LA35L 


P4C164-35LM 


IDT7164S35L28M 


P4C1681-35CM 
P4C1681-35CMB 


IDT71681SA35DM 
IDT71681SA35DB 


P4C1682L-35LM 
P4C1682L-35LMB 


IDT71682LA35LM 






IDT71682LA35LB 


NOTE: 




P4C1681-35LC 


IDT71681SA35L 


P4C1682L-35PC 


IDT71682LA35P 


A lower case "x" indicates 


the speed and/or 


P4C1681-35LM 


IDT71681SA35LM 


P4C1682L-45CC 


IDT71682LA45D 


package of the part are un 


known." 


P4C1681-35LMB 


IDT71681SA35LB 


P4C1682L-45CM 


IDT71682LA45DM 






P4C1681-35PC 


IDT71681SA35P 


P4C1682L-45CMB 


IDT71682LA45CB 






P4C1681-45DC 


IDT71681SA45D 


P4C1682L-45LC 


IDT71682LA45L 






P4C1681-45CM 


IDT71681SA45DM 


P4C1682L-45LM 


IDT71682LA45LM 






P4C1681-45CMB 


IDT71681SA45CB 


P4C1682L-45LMB 


IDT71682LA45LB 






P4C1681-45LC 


IDT71681SA45L 


P4C1682L-45PC 


IDT71682LA45P 






P4C1681-45LM 


IDT71681SA45LM 


P4C187-20CC 


IDT7187S20C 



S1-30 
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PERFORMANCE 


IDT 


PERFORMANCE 


IDT 


PERFORMANCE 


IDT 


CONT. 


CONT. 


CONT. 


P4C187-20PC 


IDT7187S20P 


P4C188-45LMB 


IDT7188S45LB 


P4C198-55LM 


IDT6198S55LM 


P4C187-20LC 


IDT7187S20L22 


P4C188-55CM 


IDT7188S55CM 


P4C198-55LMB 


IDT6198S55LB 


P4C187-20JC 


IDT7187S20Y 


P4C188-55CMB 


IDT7188S55CB 


P4C198L-20CC 


IDT6198L20C 


P4C187-25CC 


IDT7187S25C 


P4C188-55LM 


IDT7188S55LM 


P4C198L-20LC 


IDT6198L20L 


P4C187-25CM 


IDT7187S25CM 


P4C188-55LMB 


IDT7188S55LB 


P4C198L-20PC 


IDT6198L20P 


P4C187-25CMB 


IDT7187S25CB 


P4C188L-20CC 


IDT7188L20C 


P4C198L-20JC 


IDT6198L20Y 


P4C187-25PC 


IDT7187S25P 


P4C188L-20PC 


IDT7188L20P 


P4C198L-25CC 


IDT6198L25C 


P4C187-25LC 


IDT7187S25L22 


P4C188L-20LC 


IDT7188L20L 


P4C198L-25CM 


IDT6198L25CM 


P4C187-25CM 


IDT7187S25CM 


P4C188L-20JC 


IDT7188L20Y 


P4C198L-25CMB 


IDT6198L25CB 


P4C187-25CMB 


IDT7187S25CB 


P4C188L-25CC 


IDT7188L25C 


P4C198L-25LC 


IDT6198L25L 


P4C187-25JC 


IDT7187S25Y 


P4C188L-25CM 


IDT7188L25CM 


P4C198L-25LM 


IDT6198L25LM 


P4C187-30CM 


IDT7187S30CM 


P4C188L-25CMB 


IDT7188L25CB 


P4C198L-25LMB 


IDT6198L25LB 


P4C187-30CMB 


IDT7187S30CB 


P4C188L-25LC 


IDT7188L25L 


P4C198L-25PC 


IDT6198L25P 


P4C187-30LM 


IDT7187S30L22M 


P4C188L-25LM 


IDT7188L25LM 


P4C198L-25JC 


IDT6198L25Y 


P4C187-30LMB 


IDT7187S35L22B 


P4C188L-25LMB 


IDT7188L25LB 


P4C198L-30CC 


IDT6198L30C 


P4C187-35CM 


IDT7187S35CM 


P4C188L-25PC 


IDT7188L25P 


P4C198L-30CM 


IDT6198L30CM 


P4C187-35CMB 


IDT7187S35CB 


P4C188L-25JC 


IDT7188L25Y 


P4C198L-30CMB 


IDT6198L30CB 


P4C187-35LM 


IDT7187S35L22M 


P4C188L-30CC 


IDT7188L30C 


P4C198L-30LC 


IDT6198L30L 


P4C187-35LMB 


IDT7187S35L22B 


P4C188L-30CM 


IDT7188L30CM 


P4C198L-30LM 


IDT6198L30LM 


P4C187L-20CC 


IDT7187L20C 


P4C188L-30CMB 


IDT7188L30CB 


P4C198L-30LMB 


IDT6198L30LB 


P4C187L-20PC 


IDT7187L20P 


P4C188L-30LC 


IDT7188L30L 


P4C198L-30PC 


IDT6198L30P 


P4C187L-20LC 


IDT7187L20L22 


P4C188L-30LM 


IDT7188L30LM 


P4C198L-30JC 


IDT6198L30Y 


P4C187L-20JC 


IDT7187L20Y 


P4C188L-30LMB 


IDT7188L30LB 


P4C198L-35CC 


IDT6198L35C 


P4C187L-25CC 


IDT7187L25C 


P4C188L-30PC 


IDT7188L30P 


P4C198L-35CM 


IDT6198L35CM 


P4C187L-25CM 


1DT7187L25CM 


P4C188L-30JC 


IDT7188L30Y 


P4C198L-35CMB 


IDT6198L35CB 


P4C187L-25CMB 


IDT7187L25CB 


P4C188L-35CC 


IDT7188L35C 


P4C198L-35LC 


IDT6198L35L 


P4C187L-25PC 


IDT7187L25P 


P4C188L-35CM 


IDT7188L35CM 


P4C198L-35LM 


IDT6198L35LM 


P4C187L-25LC 


IDT7187L25L22 


P4C188L-35CMB 


IDT7188L35CB 


P4C198L-35LMB 


IDT6198L35LB 


P4C187L-25CM 


IDT7187L25CM 


P4C188L-35LC 


IDT7188L35L 


P4C198L-35PC 


IDT6198L35P 


P4C187L-25CMB 


IDT7187L25CB 


P4C188L-35LM 


IDT7188L35LM 


P4C198L-35JC 


IDT6198L35Y 


P4C187L-25JC 


IDT7187L25Y 


P4C188L-35LMB 


IDT7188L35LB 


P4C198L-45CM 


IDT6198L45CM 


P4C187L-30CM 


IDT7187L30CM 


P4C188L-35PC 


IDT7188L35P 


P4C198L-45CMB 


IDT6198L45CB 


P4C187L-30CMB 


IDT7187L30CB 


P4C188L-35JC 


IDT7188L35Y 


P4C198L-45LM 


IDT6198L45LM 


P4C187L-30LM 


IDT7187L30L22M 


P4C188L-45CM 


IDT7188L45CM 


P4C198L-45LMB 


IDT6198L45LB 


P4C187L-30LMB 


IDT7187L35L22B 


P4C188L-45CMB 


IDT7188L45CB 


P4C198L-55CM 


IDT6198L55CM 


P4C187L-35CM 


IDT7187L35CM 


P4C188L-45LM 


IDT7188L45LM 


P4C198L-55CMB 


IDT6198L55CB 


P4C187L-35CMB 


IDT7187L35CB 


P4C188L-45LMB 


IDT7188L45LB 


P4C198L-55LM 


IDT6198L55LM 


P4C187L-35LM 


IDT7187L35L22M 


P4C188L-55CM 


IDT7188L55CM 


P4C198L-55LMB 


IDT6198L55LB 


P4C187L-35LMB 


IDT7187L35L22B 


P4C188L-55CMB 


IDT7188L55CB 


P4C1981-20CC 


IDT71981S20C 


P4C188-20CC 


IDT7188S20C 


P4C188L-55LM 


IDT7188L55LM 


P4C1981-20LC 


IDT71981S20L 


P4C188-20PC 


IDT7188S20P 


P4C188L-55LMB 


IDT7188L55LB 


P4C1981-20PC 


IDT71981S20P 


P4C188-20LC 


IDT7188S20L 


P4C198-20CC 


IDT6198S20C 


P4C1981-20JC 


IDT71981S20Y 


P4C188-20JC 


IDT7188S20Y 


P4C198-20LC 


IDT6198S20L 


P4C1981-25CC 


IDT71981S25C 


P4C188-25CC 


IDT7188S25C 


P4C198-20PC 


IDT6198S20P 


P4C1981-25CM 


IDT71981S25CM 


P4C188-25CM 


IDT7188S25CM 


P4C198-20JC 


IDT6198S20Y 


P4C1981-25CMB 


IDT71981S25CB 


P4C188-25CMB 


IDT7188S25CB 


P4C198-25CC 


IDT6198S25C 


P4C1981-25LC 


IDT71981S25L 


P4C188-25LC 


IDT7188S25L 


P4C198-25CM 


IDT6198S25CM 


P4C1981-25LM 


IDT71981S25LM 


P4C188-25LM 


IDT7188S25LM 


P4C198-25CMB 


IDT6198S25CB 


P4C1981-25LMB 


IDT71981S25LB 


P4C188-25LMB 


IDT7188S25LB 


P4C198-25LC 


IDT6198S25L 


P4C1981-25PC 


IDT71981S25P 


P4C188-25PC 


IDT7188S25P 


P4C198-25LM 


IDT6198S25LM 


P4C1981-25JC 


IDT71981S25Y 


P4C188-25JC 


IDT7188S25Y 


P4C198-25LMB 


IDT6198S25LB 


P4C1981-30CC 


1DT71981S30C 


P4C188-30CC 


IDT7188S30C 


P4C198-25PC 


IDT6198S25P 


P4C1981-30CM 


IDT71981S30CM 


P4C188-30CM 


IDT7188S30CM 


P4C198-25JC 


IDT6198S25Y 


P4C1981-30CMB 


IDT71981S30CB 


P4C188-30CMB 


IDT7188S30CB 


P4C198-30CC 


IDT6198S30C 


P4C1981-30LC 


IDT71981S30L 


P4C188-30LC 


IDT7188S30L 


P4C198-30CM 


IDT6198S30CM 


P4C1981-30LM 


IDT71981S30LM 


P4C188-30LM 


IDT7188S30LM 


P4C198-30CMB 


IDT6198S30CB 


P4C1981-30LMB 


IDT71981S30LB 


P4C188-30LMB 


IDT7188S30LB 


P4C198-30LC 


IDT6198S30L 


P4C1981-30PC 


1DT71981S30P 


P4C188-30PC 


IDT7188S30P 


P4C198-30LM 


IDT6198S30LM 


P4C1981-30JC 


IDT71981S30Y 


P4C188-30JC 


IDT7188S30Y 


P4C198-30LMB 


IDT6198S30LB 


P4C1981-35CC 


IDT71981S35C 


P4C188-35CC 


IDT7188S35C 


P4C198-30PC 


IDT6198S30P 


P4C1981-35CM 


IDT71981S35CM 


P4C188-35CM 


IDT7188S35CM 


P4C198-30JC 


IDT6198S30Y 


P4C1981-35CMB 


IDT71981S35CB 


P4C188-35CMB 


IDT7188S35CB 


P4C198-35CC 


IDT6198S35C 


P4C1981-35LC 


IDT71981S35L 


P4C188-35LC 


IDT7188S35L 


P4C198-35CM 


IDT6198S35CM 


P4C1981-35LM 


1DT71981S35LM 


P4C188-35LM 


IDT7188S35LM 


P4C198-35CMB 


IDT6198S35CB 


P4C1981-35LMB 


IDT71981S35LB 


P4C188-35LMB 


IDT7188S35LB 


P4C198-35LC 


IDT6198S35L 


P4C1981-35PC 


IDT71981S35P 


P4C188-35PC 


IDT7188S35P 


P4C198-35LM 


IDT6198S35LM 


P4C1981-35JC 


IDT71981S35Y 


P4C188-35JC 


IDT7188S35Y 


P4C198-35LMB 


IDT6198S35LB 


P4C1981-45CM 


IDT71981S45CM 


P4C188-45CM 


IDT7188S45CM 


P4C198-35PC 


IDT6198S35P 


P4C1981-45CMB 


IDT71981S45CB 


P4C188-45CMB 


IDT7188S45CB 


P4C198-35JC 


IDT6198S35Y 


P4C1981-45LM 


IDT71981S45LM 


P4C188-45LM 


IDT7188S45LM 


P4C198-45CM 
P4C198-45CMB 


IDT6198S45CM 
IDT6198S45CB 


P4C1981-45LMB 
P4C1981-55CM 


IDT71981S45LB 
IDT71981S55CM 






NOTE: 




P4C198-45LM 


IDT6198S45LM 


P4C1981-55CMB 


IDT71981S55CB 


A lower case "x" indicates 


the speed and/or 


P4C198-45LMB 


IDT6198S45LB 


P4C1981-55LM 


IDT71981S55LM 


package of the part are un 


known." 


P4C198-55CM 


IDT6198S55CM 


P4C1981-55LMB 


IDT71981S55LB 






P4C198-55CMB 


IDT6198S55CB 


P4C1981L-20CC 


IDT71981L20C 
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PERFORMANCE 
CONT. 


IDT 


PERFORMANCE 
CONT. 


IDT 


PERFORMANCE 
CONT. 


IDT 


P4C1981L-20LC 


IDT71981L20L 


P4C1982-55LMB 


IDT71982S55LB 


P4C198AL-20CC 


IDT7198L20C 


P4C1981L-20PC 


IDT71981L20P 


P4C1982L-20CC 


IDT71982L20C 


P4C198AL-20PC 


IDT7198L20P 


P4C1981L-20JC 


IDT71981L20Y 


P4C1982L-20LC 


IDT71982L20L 


P4C198AL-20LC 


IDT7198L20L 


P4C1981L-25CC 


IDT71981L25C 


P4C1982L-20PC 


IDT71982L20P 


P4C198AL-20JC 


IDT7198L20Y 


P4C1981L-25CM 


IDT71981L25CM 


P4C1982L-20JC 


IDT71982L20Y 


P4C198AL-25CC 


IDT7198L25C 


P4C1981L-25CMB 


IDT71981L25CB 


P4C1982L-25CC 


IDT71982L25C 


P4C198AL-25CM 


IDT7198L25CM 


P4C1981L-25LC 


IDT71981L25L 


P4C1982L-25CM 


IDT71982L25CM 


P4C198AL-25CMB 


IDT7198L25CB 


P4C1981L-25LM 


IDT71981L25LM 


P4C1982L-25CMB 


IDT71982L25CB 


P4C198AL-25LC 


IDT7198L25L 


P4C1981L-25LMB 


IDT71981L25LB 


P4C1982L-25LC 


IDT71982L25L 


P4C198AL-25LM 


IDT7198L25LM 


P4C1981L-25PC 


IDT71981L25P 


P4C1982L-25LM 


IDT71982L25LM 


P4C198AL-25LMB 


IDT7198L25LB 


P4C1981L-25JC 


IDT71981L25Y 


P4C1982L-25LMB 


IDT71982L25LB 


P4C198AL-25PC 


IDT7198L25P 


P4C1981L-30CC 


IDT71981L30C 


P4C1982L-25PC 


IDT71982L25P 


P4C198AL-25JC 


IDT7198L25Y 


P4C1981L-30CM 


IDT71981L30CM • 


P4C1982L-25JC 


IDT71982L25Y 


P4C198AL-30CC 


IDT7198L30C 


P4C1981L-30CMB 


IDT71981L30CB 


P4C1982L-30CC 


IDT71982L30C 


P4C198AL-30CM 


IDT7198L30CM 


P4C1981L-30LC 


IDT71981L30L 


P4C1982L-30CM 


IDT71982L30CM 


P4C198AL-30CMB 


IDT7198L30CB 


P4C1981L-30LM 


IDT71981L30LM 


P4C1982L-30CMB 


IDT71982L30CB 


P4C198AL-30LC 


IDT7198L30L 


P4C1981L-30LMB 


IDT71981L30LB 


P4C1982L-30LC 


IDT71982L30L 


P4C198AL-30LM 


IDT7198L30LM 


P4C1981L-30PC 


IDT71981L30P 


P4C1982L-30LM 


IDT71982L30LM 


P4C198AL-30LMB 


IDT7198L30LB 


P4C1981L-30JC 


IDT71981L30Y 


P4C1982L-30LMB 


IDT71982L30LB 


P4C198AL-30PC 


IDT7198L30P 


P4C1981L-35CC 


IDT71981L35C 


P4C1982L-30PC 


IDT71982L30P 


P4C198AL-30JC 


IDT7198L30Y 


P4C1981L-35CM 


IDT71981L35CM 


P4C1982L-30JC 


IDT71982L30Y 


P4C198AL-35CC 


IDT7198L35C 


P4C1981L-35CMB 


IDT71981L35CB 


P4C1982L-35CC 


IDT71982L35C 


P4C198AL-35CM 


IDT7198L35CM 


P4C1981L-35LC 


IDT71981L35L 


P4C1982L-35CM 


IDT71982L35CM 


P4C198AL-35CMB 


IDT7198L35CB 


P4C1981L-35LM 


IDT71981L35LM 


P4C1982L-35CMB 


IDT71982L35CB 


P4C198AL-35LC 


IDT7198L35L 


P4C1981L-35LMB 


IDT71981L35LB 


P4C1982L-35LC 


IDT71982L35L 


P4C198AL-35LM 


IDT7198L35LM 


P4C1981L-35PC 


IDT71981L35P 


P4C1982L-35LM 


IDT71982L35LM 


P4C198AL-35LMB 


IDT7198L35LB 


P4C1981L-35JC 


IDT71981L35Y 


P4C1982L-35LMB 


IDT71982L35LB 


P4C198AL-35PC 


IDT7198L35P . 


P4C1981L-45CM 


IDT71981L45CM 


P4C1982L-35PC 


IDT71982L35P 


P4C198AL-35JC 


IDT7198L35Y 


P4C1981L-45CMB 


IDT71981L45CB 


P4C1982L-35JC 


IDT71982L35Y 


P4C198AL-45CM 


IDT7198L45CM 


P4C1981L-45LM 


IDT71981L45LM 


P4C1982L-45CM 


IDT71982L45CM 


P4C198AL-45CMB 


IDT7198L45CB 


P4C1981L-45LMB 


IDT71981L45LB 


P4C1982L-45CMB 


IDT71982L45CB 


P4C198AL-45LM 


IDT7198L45LM 


P4C1981L-55CM 


IDT71981L55CM 


P4C1982L-45LM 


IDT71982L45LM 


P4C198AL-45LMB 


IDT7198L45LB 


P4C1981L-55CMB 


IDT71981L55CB 


P4C1982L-45LMB 


IDT71982L45LB 


P4C198AL-55CM 


IDT7198L55CM 


P4C1981L-55LM 


IDT71981L55LM 


P4C1982L-55CM 


IDT71982L55CM 


P4C198AL-55CMB 


IDT7198L55CB 


P4C1981L-55LMB 


IDT71981L55LB 


P4C1982L-55CMB 


IDT71982L55CB 


P4C198AL-55LM 


IDT7198L55LM 


P4C1982-20CC 
P4C1982-20LC 


IDT71982S20C 
IDT71982S20L 


P4C1982L-55LM 
P4C1982L-55LMB 


1DT71982L55LM 
IDT71982L55LB 


P4C198AL-55LMB 


IDT7198L55LB 






P4C1982-20PC 


IDT71982S20P 


P4C198A-20CC 


IDT7198S20C 


SARATOGA 


IDT 


P4C1982-20JC 
P4C1982-25CC 


IDT71982S20Y 
IDT71982S25C 


P4C198A-20PC 
P4C198A-20LC 


IDT7198S20P 
IDT7198S20L 






SSM6116-20SC 


IDT6116SA20D 


P4C1982-25CM 


IDT71982S25CM 


P4C198A-20JC 


IDT7198S20Y 


SSM6116-20EC 


IDT6116SA20Y 


P4C1982-25CMB 


IDT71982S25CB 


P4C198A-25CC 


IDT7198S25C 


SSM6116-20PC 


IDT6116SA20P 


P4C1982-25LC 


IDT71982S25L 


P4C198A-25CM 


IDT7198S25CM 


SSM6116-20DC 


IDT6116SA20SO 


P4C1982-25LM 


IDT71982S25LM 


P4C198A-25CMB 


IDT7198S25CB 


SSM6116-25SC 


IDT6116SA25D 


P4C1982-25LMB 


IDT71982S25LB 


P4C198A-25LC 


IDT7198S25L 


SSM6116-25SB 


IDT6116SA25DB 


P4C1982-25PC 


IDT71982S25P 


P4C198A-25LM 


IDT7198S25LM 


SSM6116-25EC 


IDT6116SA25Y 


P4C1 982-25 JC 


IDT71982S25Y 


P4C198A-25LMB 


IDT7198S25LB 


SSM6116-25PC 


IDT6116SA25P 


P4C1982-30CC 


IDT71982S30C 


P4C198A-25PC 


IDT7198S25P 


SSM6116-25DC 


IDT6116SA25SO 


P4C1982-30CM 


IDT71982S30CM 


P4C198A-25JC 


IDT7198S25Y 


SSM6116-35SC 


IDT6116SA35D 


P4C1982-30CMB 


IDT71982S30CB 


P4C198A-30CC 


IDT7198S30C 


SSM6116-35SB 


IDT6116SA35DB 


P4C1982-30LC 


IDT71982S30L 


P4C198A-30CM 


IDT7198S30CM 


SSM6116-35EC 


IDT6116SA35Y 


P4C1982-30LM 


IDT71982S30LM 


P4C198A-30CMB 


IDT7198S30CB 


SSM6116-35PC 


IDT6116SA35P 


P4C1982-30LMB 


IDT71982S30LB 


P4C198A-30LC 


IDT7198S30L 


SSM6116-35DC 


IDT6116SA35SO 


P4C1982-30PC 


IDT71982S30P 


P4C198A-30LM 


IDT7198S30LM 


SSM6116-45SB 


IDT6116SA45DB 


P4C1982-30JC 


IDT71982S30Y 


P4C198A-30LMB 


IDT7198S30LB 


SSM6167-20CC 


IDT6167SA20D 


P4C1982-35CC 


IDT71982S35C 


P4C198A-30PC 


IDT7198S30P 


SSM6167-25CC 


IDT6167SA25D 


P4C1982-35CM 


IDT71982S35CM 


P4C198A-30JC 


IDT7198S30Y 


SSM6167-25CB 


IDT6167SA25DB 


P4C1982-35CMB 


IDT71982S35CB 


P4C198A-35CC 


IDT7198S35C 


SSM6167-35CC 


IDT6167SA35D 


P4C1982-35LC 


IDT71982S35L 


P4C198A-35CM 


IDT7198S35CM 


SSM6167-35CB 


IDT6167SA35DB 


P4C1982-35LM 


IDT71982S35LM 


P4C198A-35CMB 


IDT7198S35CB 


SSM6167-45CB 


IDT6167SA45DB 


P4C1982-35LMB 


IDT71982S35LB 


P4C198A-35LC 


IDT7198S35L 


SSM6168-20SC 


IDT6168SA20D 


P4C1982-35PC 


IDT71982S35P 


P4C198A-35LM 


IDT7198S35LM 


SSM6168-20EC 


IDT6168SA20Y 


P4C1982-35JC 


IDT71982S35Y 


P4C198A-35LMB 


IDT7198S35LB 


SSM6168-20PC 


IDT6168SA20P 


P4C1982-45CM 


IDT71982S45CM 


P4C198A-35PC 


IDT7198S35P 


SSM6168-25SC 


IDT6168SA25D 


P4C1982-45CMB 


IDT71982S45CB 


P4C198A-35JC 


IDT7198S35Y 


SSM6168-25SB 


IDT6168SA25DB 


P4C1982-45LM 


IDT71982S45LM 


P4C198A-45CM 


IDT7198S45CM 


SSM6168-25EC 


IDT6168SA25Y 


P4C1982-45LMB 


IDT71982S45LB 


P4C198A-45CMB 


IDT7198S45CB 


SSM6168-25PC 


IDT6168SA25P 


P4C1982-55CM 


IDT71982S55CM 


P4C198A-45LM 


IDT7198S45LM 


SSM6168-35SC 


IDT6168SA35D 


P4C1982-55CMB 


IDT71982S55CB 


P4C198A-45LMB 


IDT7198S45LB 


SSM6168-35SB 


IDT6168SA35DB 


P4C1982-55LM 


IDT71982S55LM 


P4C198A-55CM 


IDT7198S55CM 


SSM6168-35EC 


IDT6168SA35Y 






P4C198A-55CMB 


IDT7198S55CB 


SSM6168-35PC ' 


IDT6168SA35P 


NOTE: 




P4C198A-55LM 


IDT7198S55LM 


SSM6168-45SB 


IDT6168SA45DB 


A lower case "x" indicates 
package of the part are un 


the speed and/or 
known." 


P4C198A-55LMB 


IDT7198S55LB 


SSM6171-20SC 


IDT71681SA20D 











S1-32 



STATIC RAM CROSS REFERENCE GUIDE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SARATOGA CONT. 


IDT 


SARATOGA CONT. 


IDT 


SONY 


IDT 


SSM6171-20EC 


IDT71681SA20Y 


SSM7187L-25 


IDT7187L25C 


CXK5416P-35 


IDT6168LA35P 


SSM6171-20PC 


IDT71681SA20P 


SSM7188-20SC 


IDT7188SA20D 


CXK5416P-45 


IDT6168LA35P 


SSM6171-20DC 


IDT71681SA20SO 


SSM7188-20PC 


IDT7188SA20P 


CXK5416P-55 


IDT6168LA35P 


SSM6171-25SC 


IDT71681SA25D 


SSM71 88-25 


IDT7188S25C 


CXK5464P-45 


IDT7188L45P 


SSM6171-25SB 


IDT71681SA25DB 


SSM7188-25SC 


IDT7188SA25D 


CXK5464P-55 


IDT7188L45P 


SSM6171-25EC 


IDT71681SA25Y 


SSM7188-25SB 


IDT7188SA25DB 


CXK5464P-70 


IDT7188L45P 


SSM6171-25PC 


IDT71681SA25P 


SSM7188-25PC 


IDT7188SA25P 


CXK5814P-35 


IDT6116LA35TP 


SSM6171-25DC 


IDT71681SA25SO 


SSM7188-35SC 


IDT7188SA35D 


CXK5814P-45 


IDT6116LA45TP 


SSM6171-35SC 


IDT71681SA35D 


SSM7188-35SB 


1DT7188SA35DB 


CXK5814P-55 


IDT6116LA45TP 


SSM6171-35SB 


IDT71681SA35DB 


SSM7188-35PC 


IDT7188SA35P 


CXK5818PN-10 


IDT6116L45P 


SSM6171-35EC 


IDT71681SA35Y 


SSM7188-45SB 


IDT7188SA45DB 


CXK5818M-10 


IDT6116L45SO 


SSM6171-35PC 


IDT71681SA35P 


SSM7188L-25 


IDT7188L25C 


CXK58256P-10 


IDT71256L70P 


SSM6171-35DC 


IDT71681SA35SO 


SSM7198-20SC 


IDT7198SA20D 


CXK58256M-10 


IDT71256L70SO 


SSM6171-45SB 


IDT71681SA45DB 


SSM7198-20PC 


IDT7198SA20P 


CXK5864AP-70L 


IDT7164L45P 


SSM6172-20SC 


IDT71682SA20D 


SSM71 98-25 


IDT7198S25C 


CXK5864AM-70L 


IDT7164L45SO 


SSM6172-20EC 


IDT71682SA20Y 


SSM7198-25SC 


IDT7198SA25D 


CXK5865P-45L 


IDT7164L45P 


SSM6172-20PC 


IDT71682SA20P 


SSM7198-25SB 
SSM7198-25PC 


IDT7198SA25DB 
IDT7198SA25P 


CXK5865P-55L 


IDT7164L55P 


SSM6172-20DC 


IDT71682SA20SO 






SSM6172-25SC 


IDT71682SA25D 


SSM7198-35SC 


IDT7198SA35D 


Tl 


IDT 


SSM6172-25SB 
SSM6172-25EC 


IDT71682SA25DB 
IDT71682SA25Y 


SSM7198-35SB 


IDT7198SA35DB 






SSM7198-35PC 


IDT7198SA35P 


SMJ61CD16-25M 


IDT6167-25B 


SSM6172-25PC 


IDT71682SA25P 


SSM7198-45SB 


IDT7198SA45DB 


SMJ61CD16-35M 


IDT6167-35B 


SSM6172-25DC 


IDT71682SA25SO 


SSM7198L-25 


IDT7198L25C 


SMJ61CD16-45M 


IDT6167-45B 


SSM6172-35SC 


IDT71682SA35D 


SSL4180-15SC 


IDT6178SA15D 


SMJ64C16-25M 


IDT6168-25B 


SSM6172-35SB 


IDT71682SA35DB 


SSL4180-15PC 


IDT6178SA15P 


SMJ64C16-35M 


IDT6168-35B 


SSM6172-35EC 


IDT71682SA35Y 


SSL4180-20SC 


IDT6178SA20D 


SMJ64C16-45M 


IDT6168-45B 


SSM6172-35PC 


IDT71682SA35P 


SSL4180-20SM 


IDT6178SA20DB 


SMJ68CE16-25M 


IDT6116-25B 


SSM6172-35DC 


IDT71682SA35SO 


SSL4180-20PC 


IDT6178SA20P 


SMJ68CE16-35M 


IDT6116-35B 


SSM6172-45SB 


IDT71682SA45DB 


SSL4180-25SC 


IDT6178SA25D 


SMJ68CE16-45M 


IDT6116-45B 


SSM7161-20SC 


IDT71981SA20D 


SSL4180-25SM 


IDT6178SA25DB 


SMJ61CD64-25M 


IDT7187-25B 


SSM7161-20PC 


IDT71981SA20P 


SSL4180-25PC 


IDT6178SA25P 


SMJ61CD64-35M 


IDT7187-35B 


SSM7161-25SC 


IDT71981SA25D 


SSL4180-35SM 


IDT6178SA35DB 


SMJ61CD64-45M 


IDT7187-45B 


SSM7161-25SB 


IDT71981SA25DB 


SSL4181-15SC 


IDT7178SA15D 


SMJ64C64-25M 


IDT7188-25B 


SSM7161-25PC 


IDT71981SA25P 


SSL4181-15PC 


IDT7178SA15P 


SMJ64C64-35M 


IDT7188-35B 


SSM7161-35SC 


IDT71981SA35D 


SSL4181-20SC 


IDT7178SA20D 


SMJ64C64-45M 


IDT7188-45B 


SSM7161-35SB 


IDT71981SA35DB 


SSL4181-20SM 


IDT7178SA20DB 


SMJ68CE64-25M 


IDT7164-25B 


SSM7161-35PC 


IDT71981SA35P 


SSL4181-20PC 


IDT7178SA20P 


SMJ68CE64-35M 


IDT7164-35B 


SSM7161-45SB 


IDT71981SA45DB 


SSL4181-25SC 


IDT7178SA25D 


SMJ68CE64-45M 


IDT7164-45B 


SSM7162-20SC 


IDT71982SA20D 


SSL4181-25SM 


IDT7178SA25DB 


SMJ61CD256-35M 


IDT71257-35B 


SSM7162-20PC 


IDT71982SA20P 


SSL4181-25PC 


IDT7178SA25P 


SMJ61CD256-45M 


IDT71257-45B 


SSM71 62-25 
SSM7162-25SC 


IDT71982S25C 
IDT71982SA25D 


SSL4181-35SM 


IDT7178SA35DB 


SMJ61CD256-55M 
SMJ64C256-35M 


IDT71257-55B 
IDT71258-35B 






SSM7162-25SB 


IDT71982SA25DB 


SGS-THOMSON 


IDT 


SMJ64C256-45M 


IDT71258-45B 


SSM7162-25PC 
SSM7162-35SC 


IDT71982SA25P 
IDT71982SA35D 






SMJ64C256-55M 
SMJ68CE256-45M 


IDT71258-55B 
IDT71256-45B 


MK41H67N-20 


IDT6167S20P 


SSM7162-35SB 


IDT71982SA35DB 


MK41H67N-25 


IDT6167S25P 


SMJ68CE256-55M 


IDT71256-55B 


SSM7162-35PC 


IDT71982SA35P 


MK41H67N-35 


IDT6167S35P 


SMJ68CE256-70M 


IDT71256-70B 


SSM7162-45SB 


IDT71982SA45DB 


MK41H68N-20 


IDT6168L20P 


SMJ69CE72-25M 


IDT7169-25B 


SSM7162L-25 


IDT71982L25C 


MK41H68N-25 


IDT6168L25P 


SMJ69CE72-35M 


IDT7169-35B 


SSM7164-20SC 


IDT7164SA20TC 


MK41H68N-35 


IDT6168L35P 


SMJ69CE72-45M 


IDT7169-45B 


SSM7164-20PC 


IDT7164SA20TP 


MK41H78N-20 


IDT61970S20P 


SMJ69CE288-35M 


IDT71259-35B 


SSM71 64-25 


IDT7164S25TC 


MK41H78N-25 


IDT61970S25P 


SMJ69CE288-45M 


IDT71259-45B 


SSM7164-25SC 
SSM7164-25SB 


IDT7164SA25TC 
IDT7164SA25TCB 


MK41H78N-35 
MK41H80N-20 


IDT61970S35P 
IDT6178S20P 


SMJ69CE288-55M 


IDT71259-55B 






SSM7164-25PC 


IDT7164SA25TP 


MK41H80P-20 


IDT6178S20D 






SSM7164-35SC 


IDT7164SA35TC 


MK41H87N-25 


IDT7187S25P 






SSM7164-35SB 


IDT7164SA35TCB 


MK41H87N-35 


IDT7187S35P 






SSM7164-35PC 
SSM7164-45SB 


IDT7164SA35TP 
IDT7164SA45TCB 


MK41H87N-45 


IDT7187S45P 














SSM7164L-25 


IDT7164L25TC 










SSM7166-20SC 


IDT6198SA20D 










SSM7166-20PC 


IDT6198SA20P 










SSM7166-25SC 


IDT6198SA25D 










SSM7166-25SB 


IDT6198SA25DB 










SSM7166-25PC 


IDT6198SA25P 










SSM7166-35SC 


IDT6198SA35D 










SSM7166-35SB 


IDT6198SA35DB 










SSM7166-35PC 


IDT6198SA35P 










SSM7166-45SB 


IDT6198SA45DB 










SSM71 87-25 


IDT7187S25C 












NOTE: 

A lower case "x" indicates the speed and/or 
package of the part are unknown." 



S1-33 



STATIC RAM CROSS REFERENCE GUIDE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TOSHIBA 


IDT 


VTI 


IDT 


TMM2018AD-25 


IDT6116SA25TD 


VT16H4-35 


IDT71981-35 


TMM2018AP-25 


IDT6116SA25TP 


VT16H4-45 


IDT71981-45 


TMM2018AD-35 


IDT6116SA35TD 


VT16H4-55 


IDT71981-45 


TMM2018AP-35 


1DT6116SA35TP 


VT20C18-20 


ITD6116SA20TP 


TMM2068AP-25 


IDT6168SA25P 


VT20C18-25 


ITD6116SA25TP 


TMM2068AP-35 


IDT6168SA35P 


VT20C18-35 


ITD6116SA35TP 


TC55417P-35 


IDT6198S35P 


VT20C19-25 


IDT6116SA15TP 


TC55417P-45 


IDT6198S45P 


VT20C19-35 


IDT6116SA20TP 


TC5562P-45 


IDT7187S45P 


VT20C68-20 
VT20C68-25 


IDT6168SA20P 
IDT6168SA25P 






VITELIC 


IDT 


VT20C68-35 


IDT6168SA35P 






VT20C68-45 
VT20C69-20 


IDT6168SA35P 
IDT6168SA12P 


V61C16P35 


IDT6116SA35P 


V61C16P35L 


IDT6116LA35P 


VT20C69-25 


IDT6168SA15P 


V61C16P45 


IDT6116SA45P 


VT20C69-35 


IDT6168SA20P 


V61C16P45L 


IDT6116LA45P 


VT20C69-45 


IDT6168SA25P 


V61C16P55 


IDT6116SA45P 


VT2130 


IDT7130SA100P 


V61C16P55L 


IDT6116LA45P 


VT65KS4-25 


IDT7188S25P 


V61C16S35 


IDT6116SA35TP 


VT65KS4-35CC 


IDT7188S35C 


V61C16S35L 


IDT6116LA35TP 


V765KS4-45CC 


IDT7188S45C 


V61C16S45 


IDT6116SA45TP 


VT65KS4-55CC 


IDT7188S45C 


V61C16S45L 


IDT6116LA45TP 


V171 32-55 


IDT7132SA55D 


V61C16S55 


IDT6116SA45TP 


VT71 32-70 


IDT7132SA70D 


V61C16S55L 


IDT6116LA45TP 


VT71 32-90 


IDT7132SA90D 


V61C32P70 


IDT7132SA70P 


VT7132A-35 


IDT7132SA35D 


V61C32P70L 


IDT7132LA70P 


VT7132A-45 


IDT7132SA45D 


V61C32P90 


IDT7132SA90P 


VT71 42-55 


IDT7142SA55D 


V61C32P90L 


IDT7132LA90P 


VT71 42-70 


IDT7142SA70D 


V61C34P90 


IDT71322S90P 


VT71 42-90 


IDT7142SA90D 


V61C62P45 


IDT7188S45P 


VT7142A-35 


IDT7142SA35D 


V61C62P45L 
V61C62P55 


IDT7188L45P 
IDT7188S45P 


VT7142A-45 


IDT7142SA45D 






V61C62P55L 


IDT7188L45P 


NOTE: 




V61C62P70 


IDT7188S45P 


A lower case "x" indicates the speed and/or 


V61C62P70L 


IDT7188L45P 


package of the part are i 


unknown." 


V61C64P45 


IDT7164S45P 






V61C64P45L 


IDT7164L45P 






V61C64P55 


IDT7164S45P 






V61C64P55L 


IDT7164L45P 






V61C64P70 


IDT7164S45P 






V61C64P70L 


IDT7164L45P 






V61C67P35 


IDT6167SA35P 






V61C67P35L 


IDT6167LA35P 






V61C67P45 


IDT6167SA35P 






V61C67P45L 


IDT6167LA35P 






V61C67P55 


IDT6167SA35P 






V61C67P55L 


IDT6167LA35P . 






V61C68P35 


IDT6168SA35P 






V61C68P35L 


IDT6168LA35P 






V61C68P45 


IDT6168SA35P 






V61C68P45L 


IDT6168LA35P 






V61C68P55 


IDT6168SA35P 






V61C68P55L 


IDT6168LA35P 







S1-34 




MULTI-PORT PRODUCTS 
CROSS REFERENCE GUIDE 




CYPRESS 


IDT 


AMD 


IDT 


VLSI 


IDT 


CY7C130-35PC 


IDT7130SA35P 


AM2130-55PC 


IDT7130SA55P 


VT7132A-35PC 


IDT7132SA35P 


CY7C130-35DC 


IDT7130SA35C 


AM2130-55DC 


IDT7130SA55C 


VT7132A-45PC 


IDT7132SA45P 


CY7C130-35LC 


IDT7130SA35L48 


AM2130-55LC 


IDT7130SA55L52 


VT7132-55PC 


IDT7132SA55P 


CY7C130-35JC 


IDT7130SA35J 


AM2130-55JC 


IDT7130SA55J 


VT7132-55QC 


IDT7132SA55J 


CY7C130-45PC 


IDT7130SA45P 


AM2130-70PC 


IDT7130SA70P 


VT7132-70PC 


IDT7132SA70P 


CY7C130-45DC 


IDT7130SA45C 


AM2130-70DC 


IDT7130SA70C 


VT7132-70QC 


IDT7132SA70J 


CY7C130-45LC 


IDT7130SA45L48 


AM2130-70LC 


IDT7130SA70L52 


VT7132-90PC 


IDT7132SA90P 


CY7C130-45JC 


IDT7130SA45J 


AM2130-70JC 


IDT7130SA70J 


VT7132-90OC 


IDT7132SA90J 


CY7C130-45DMB 


IDT7130SA45CB 


AM2130-70/BXC 


IDT7130SA70CB 


VT7142A-35PC 


IDT7142SA35P 


CY7C130-45LMB 


IDT7130SA45L48B 


AM2130-10PC 


IDT7130SA100P 


VT7142A-45PC 


IDT7142SA45P 


CY7C130-55PC 


IDT7130SA55P 


AM2130-10DC 


IDT7130SA100C 


VT7142-55PC 


IDT7142SA55P 


CY7C130-55DC 


IDT7130SA55C 


AM2130-10LC 


IDT7130SA100L52 


VT7142-55QC 


IDT7142SA55J 


CY7C130-55LC 


IDT7130SA55L48 


AM2130-10JC 


IDT7130SA100J 


VT7142-70PC 


IDT7142SA70P 


CY7C130-55JC 


IDT7130SA55J 


AM2130-10/BXC 


IDT7130SA100CB 


YT7142-70OC 


IDT7142SA70J 


CY7C130-55DMB 


IDT7130SA55CB 


AM2130-12/BXC 


IDT7130SA120CB 


VT7142-90PC 


IDT7142SA90P 


CY7C130-55LMB 


IDT7130SA55L48B 


AM2140-55PC 


IDT7140SA55P 


VT7142-90QC 


IDT7142SA90J 


CY7C132-35PC 
CY7C132-35DC 


IDT7132SA35P 
IDT7132SA35C 


AM2140-55DC 
AM2140-55LC 


IHT71 AOQA^^P 






IU I ( l*fUOrtOOV_/ 

IDT7140SA55L52 






CY7C132-35LC 


IDT7132SA35L48 


AM2140-55JC 


IDT7140SA55J 






CY7C132-35JC 


IDT7132SA35J 


AM2140-70PC 


IDT7140SA7OP 






CY7C132-45PC 


IDT7132SA45P 


AM2140-70DC 


IDT7140SA70C 






CY7C132-45DC 


IDT7132SA45C 


AM2140-70LC 


IDT7140SA70L52 






CY7C132-45LC 


IDT7132SA45L48 


AM2140-70JC 


IDT7140SA70J : 






CY7C132-45JC 


IDT7132SA45J . 


AM2140-70/BXC 


IDT7140SA70CB 






CY7C132-45DMB 


IDT7132SA45CB 


AM2140-10PC 


IDT7140SA100P 






CY7C132-45LMB 


IDT7132SA45L48B 


AM2140-10DC 


IDT7140SA100C 






CY7C132-55PC 


IDT7132SA55P. 


AM2140-10LC 


IDT7140SA100L52 






CY7C132-55DC 


IDT7132SA55C 


AM2140-10JC 


IDT7140SA100J 






CY7C132-55LC 


IDT7132SA55L48 


AM2140-10/BXC 


IDT7140SA100CB 






CY7C132-55JC 


IDT7132SA55J 


AM2140-12/BXC 


IDT7140SA120CB 






CY7C132-55DMB 
CY7C132-55LMB 


IDT7132SA55CB 
IDT7132SA55L48B 
















CY7C140-35PC 


IDT7140SA35P - 










CY7C140-35DC 


IDT7140SA35C 










CY7C140-35LC 


IDT7140SA35L48 










CY7C140-35JC 


IDT7140SA35J 










CY7C140-45PC 


IDT7140SA45P 










CY7C140-45DC 


IDT7140SA45C 










CY7C140-45LC 


IDT7140SA45L48 










CY7C140-45JC 


IDT7140SA45J 










CY7C140-45DMB 


IDT7140SA45CB 










CY7C140-45LMB 


IDT7140SA45L48B 










CY7C140-55PC 


IDT7140SA55P 










CY7C140-55DC 


IDT7140SA55C 










CY7C140-55LC 


IDT7140SA55L48 










CY7C140-55JC 


IDT7140SA55J 










CY7C140-55DMB 


IDT7140SA55CB 










CY7C140-55LMB 


IDT7140SA55L48B 










CY7C142-35PC 


IDT7142SA35P 










CY7C142-35DC 


IDT7142SA35C 










CY7C142-35LC 


IDT7142SA35L48 










CY7C1 42-35 JC 


IDT7142SA35J 










CY7C142-45PC 


IDT7142SA45P 










CY7C142-45DC 


IDT7142SA45C 










CY7C142-45LC 


IDT7142SA45L48 










CY7C142-45JC 


IDT7142SA45J 










CY7C142-45DMB 


IDT7142SA45CB 










CY7C142-45LMB 


IDT7142SA45L48B 










CY7C142-55PC 


IDT7142SA55P 










CY7C142-55DC 


IDT7142SA55C 










CY7C142-55LC 


IDT7142SA55L48 










CY7C142-55JC 


IDT7142SA55J 










CY7C142-55DMB 


IDT7142SA55CB 










CY7C142-55LMB 


IDT7142SA55L48B 











S1-35 




FIFO CROSS REFERENCE GUIDE 



SMALL FIFOs 




LARGE FIFOs i 


CYPRESS CONT. 


IDT 


AMD 


IDT 


AMD 


IDT 


7C403-15DC 
7C403-15DMB 
7C403-15LC 
7C403-15LMB 


72403L15D 
72403L15DB 
72403L15L 
72403L15LB 


67401 


72401 


67C4501 


7201 


57401 AJB 


72401 L15DB 


67C4501-35J 


7201SA35D 


7C403-15PC 


72403L15P 


57401 BJB 


72401 L25DB 


67C4501-35N 


7201SA35P 


7C403-25DC 


72403L25D 


57401JB 


72401 L10DB 


67C4501-35NL 


7201SA35J 


7C403-25DMB 


72403L25DB 


67401 AJ 


72401 L15D 


67C4501-50J 


7201SA50D 


7C403-25LC 


72403L25L 


67401 AN 


72401 L15P 


67C4501-50N 


7201SA50P 


7C403-25LMB 


72403L25LB 


67401 BJ ..-.■■ 


72401 L25D 


67C4501-50NL 


7201SA50J 


7C403-25PC 


72403L25P 


67401J 


72401 L10D 


67C4501-65J 


7201SA65D 


7C404 


72404 


67401 N 


72401 L1 OP 


67C4501-65N 


7201SA65P 


7C404-10DC 


72404L10D 


C57401AJB 


72401 L15DB 


67C4501-65NL 


7201SA65J 


7C404-10DMB 


72404L10DB 


C57401BJB 


72401 L25DB 


67C4501-80J 


7201SA80D 


7C404-10LC 


72404L10L 


C57401JB 


72401 L10DB 


67C4501-80N 


7201SA80P 


7C404-10LMB 


72404L10LB 


C57L401DJB 


72401 L15DB 


67C4501-80NL 


7201SA80J 


7C404-10PC 


72404L10P 


C67401AJ 


72401 L15D 


67C4502 


7202 


7C404-15DC 


72404L15D 


C67401AN 


72401 L15P 


67C4502-35J 


7202SA35D 


7C404-15DMB 


72404L15DB : 


C67401BJ 


72401 L25D 


67C4502-35N 


7202SA35P 


7C404-15LC 


72404L15L 


C67401J 


72401 L10D 


67C4502-35NL 


7202SA35J 


7C404-15LMB 


72404L15LB 


C67401N 


72401 L1 OP 


67C4502-50J 


7202SA50D 


7C404-15PC 


72404L15P 


C67L401DJ 


72401 L15D 


67C4502-50N 


7202SA50P 


7C404-25DC 


72404L25D 


C67L401DN 


72401 L15P 


67C4502-50NL 


7202SA50J 


7C404-25DMB 


72404L25DB 


67402 


72402 


67C4502-65J 


7202SA64D 


7C404-25LC 


72404L25L 


57402AJB 


72402L15DB 


67C4502-65N 


7202SA65P 


7C404-25LMB 


72404L25LB 


57402BJB 


72402L25DB 


67C4502-65NL ' 


7202SA65J 


7C404-25PC 


72404L25P 


57402JB 
67402AJ 


72402L10DB 
72402L15D 


67C4502-80 J 


7202SA80D 






67C4502-80N 


7202SA80P 


DALLAS 


IDT 


67402AN 
67402BJ 


72402L15P 
72402L25D 


67C4502-80NL 
67C4503 


7202SA80J 
7203 






67402J 


72402L10D 


67C4503-35N- 


7203S35P 


DS2009 


7201 


67402N 


72402L10P 


67C4503-50N 


7203S50P 


DS20O9-35 


7201SA35P 


C57402AJB 


72402L15DB 


67C4503-65N 


7203S65P 


DS2009-50 


7201SA50P 


C57402BJB 

C57402JB 

C57L402DJB 

C67402AJ 

C67402AN 

C67402BJ 

C67402J 

C67402N 

C67L402DJ 

C67L402DN 

67C4013 

67C4013-10N 

67C4013-10J 

67C4013-15N 

67C4013-15J 

67C4023 


72402L25DB 

72402L10DB 

72402L15DB 

72402L15D 

72402L15P 

72402L25D 

72402L10D 

72402L10P 

72402L25D 

72402L15P 

72403 

72403L10P 

72403L10D 

72403L15P 

72403L15D 

72404 


67C4503-80N 


7203S80P 


DS2009-65 

DS2009-80 

DS2010 

DS2010-35 

DS2010-50 ■ . ■ . . 

DS2010-65 

DS2010-80 

DS201V 

DS2011-35 

DS2011-50 

DS2011-65 


7201SA65P 

7201SA80P 

7202 

7202SA35P 

7202SA50P 

7202SA65P 

7202SA80P 

7203 

7203SA35P 

7203SA50P 

7203SA65P 


CYPRESS 


IDT 


7C401 

7C401-10DC 

7C401-10DMB 

7C401-10LC 

7C401-10LMB 

7C401-10PC 


72401 

72401 L10D 
72401 L10DB 
72401 L10L 
72401 L10LB 
72401 L1 OP 


7C401-15DC 

7C401-15DMB 

7C401-15LC 

7C401-15LMB 

7C401-15PC 

7C402 

7C402-10DC 

7C402-10DMB 

7C402-10LC 


72401 L15D 
72401 L15DB 
72401 L15L 
72401 L15LB 
72401 L15P 
72402 
72402L10D 
72402L10DB 
72402L10L 


DS2011-80 


7203SA80P 


MOSTEK 


IDT 


MK4501 


7201 


67C4023-10N 
67C4023-10J 
67C4023-15N 


72404L10P 
72404L10D 
72404L15P 


MK4501-10N 
MK4501-12N 
MK4501-65N 


7201 S80P 
7201S120P 
7201 S65P 


67C4023-15J 
67411 


72404L15D 
72401 


7C402-10LMB 
7C402-10PC 


72402L10LB 
72402L10P 


MK4501-8ON 


7201 S80P 






5741 1JB 


72401 L25DB 


7C402-15DC 


72402L15D 


Tl 


IDT 


6741 1AJ 


72401 L35D 


7C402-15DMB 


72402L15DB 






6741 U 


72401 L25D 


7C402-15LC 


72402L15L 


SN74ACT7201 


7201 


67412 


72402 


7C402-15LMB 


72402L15LB 


SN74ACT7201A-35N 


7201LA35P 


5741 2JB 


72402L25DB 


7C402-15PC 


72402L15P 


SN74ACT7201A-50N 


7201LA50P 


6741 2AJ 


72402L35D 


7C403 


72403 


SN74ACT7202 


7202 


6741 2J 


72402L25D 


7C403-10DC 


72403L10D 


SN74ACT7202-35N 


7202L35P 


67413 


72413 


7C403-10DMB 


72403L10DB 


SN74ACT7202-50N 


7202L50P 


5741 3JB 
6741 3AJ 


72413L25DB 
72413L35D 


7C403-10LC 
7C403-10LMB 


72403L10L 
72403L10LB 










6741 3J 


72413L25D 


7C403-10PC 


72403L10P 







S1-36 




DIGITAL SIGNAL PROCESSING 
GROSS REFERENCE GUIDE 



DSP DIVISION 


CYPRESS CONT. 


IDT 


LOGIC DEVICES 
CONT. 


IDT 






7C516-38GC 


7216L35G 


LMA1009GC-75 


7209L65G 


ANALOG DEVICES 


IDT 


7C516-38LC 


7216L35L 


LMA1009DC-90 


7209L65C 






7C516-38PC 


7216L35P 


LMA1009GC-90 


7209 L65G 


ADSP-1009 


7209 


7C516-42DMB 


7216L40DB 


LMA1009DMB-95 


7209L75CB 


ADSP-1009JD 


7209L135C 


7C516-42GMB 


7216L40GB 


LMA1009GMB-95 


7209L75GB 


ADSP-1009KD 


7209L135C 


7C516-42LMB 


7216L40LB 


LMA1009DMB-115 


7209L75CB 


ADSP-1009SD , 


7209L170CB 


7C516-45DC 


7216L45D 


LMA1009GMB-115 


7209L75GB 


ADSP-1009TD 


7209L170CB 


7C516-45GC 


7216L45G 


LMA2009 


7209 


ADSP-1012 


7212 


7C516-45LC 


7216L45L ' 


LMA2009KC-45 


7209L45L 


ADSP-1012JD 


7212L115C 


7C516-45PC 


7216L45P 


LMA2009KMB-55 


7209L55LB 


ADSP-1012KD 


7212LL115C 


7C516-55DC 


7216L55D 


LMA2009KC-55 


7209L45L 


ADSP-1012SD 


7212L140CB 


7C516-55DMB 


7216L55DB 


LMA2009KMB-65 


7209L55LB 


ADSP-1012TD 


7212L140CB 


7C516-55GC 


7216L55G 


LMA2009KC-75 


7209L65L 


ADSP-1010 


7210 


7C516-55GMB 


7216L55GB 


LMA2009KC-90 


7209L65L 


ADSP-1010AKD 


7210L75C 


7C516-55LC 


7216L55L 


LMA2009KMB-95 


7209L75LB 


ADSP-1010AKG 


7210L75G 


7C516-55LMB 


7216L55LB 


LMA2009KMB-115 


7209L75LB 


ADSP-1010JD 


7210L165C 


7C516-55PC 


7216L55P 


LMA1010 


7210 


ADSP-1010JG 


7210L165G 


7C516-65DC 


7216L65D 


LMA1010PC-45 


7210L45P 


ADSP-1010KD 


7210L165C 


7C516-65DMB 


7216L65DB 


LMA1010DC-45 


7210L45C 


ADSP-1010KG 


7210L165G 


7C516-65GC 


7216L65G 


LMA1010GC-45 


7210L45G 


ADSP-1010SD 


7210L200CB 


7C516-65GMB 


7216L65GB 


LMA1010PC-55 


7210L55P 


ADSP-1010SG 


7210L200GB 


7C516-65LC 


7216L65L 


LMA1010DC-55 


7210L55C 


ADSP-1010TD 


7210L200CB 


7C516-65LMB 


7216L65LB 


LMA1010GC-55 • 


7210L55G 


ADSP-1010TG 


7210L200GB 


7C516-65PC 


7216L65P 


LMA1010DBM-55 


7210L55CB 


ADSP-1016 


7216 


7C516-75DC 


7216L75D 


LMA1010GMB-55 


7210L55GB 


ADSP-1016AKD 


7216L75C 


7C516-75DMB 


7216L75DB 


LMA1010PC-65 


7210L65P 


ADSP-1016AKG 


7216L75G 


7C516-75GC 


7216L75G 


LMA1010DC-65 


7210L65C 


ADSP-1016JD 


7216L140C 


7C516-75GMB 


7216L75GB 


LMA1010GC-65 


7210L65G 


ADSP-1016JG 


7216L140G 


7C516-75LC 


7216L75L 


LMA1010DMB-65 


7210L65CB 


ADSP-1016KD 


7216L140C 


7C516-75LMB 


7216L75LB 


LMA1010GMB-65 


7210L65GB 


ADSP-1016KG 


7216L140G 


7C516-75PC 


7216L75P 


LMA1010DMB-75 


7210L75CB 


ADSP-1016SD 


7216L185CB 


7C517 


7217 


LMA1010GMB-75 


7210L75GB 


ADSP-1016SG 


721 6L1 85GB 


7C517-45DC 


7217L45D 


LMA1010PC 


7210L100P 


ADSP-1016TD 


7216L120CB 


7C517-45GC 


7217L45G 


LMA1010DC . 


7210L100C 


ADSP-1016TG 


721 6L1 20GB 


7C517-45LC 
7C517-45PC 


7217L45L ' 
7217L45P 


LMA1010GC 
LMA1010DMB 


7210L100G 
7210L120CB 






CYPRESS 


IDT 


7C517-55DC 


7217L55D 


LMA1010GMB 


721 0L1 20GB 






7C517-55DMB 


7217L55DB 


LMA2010 


7210 


7C510 


7210 


7C517-55GC 


7217L55G 


LMA2010JC-45 . 


7210L45J 


7C510-45DC 


7210L45D 


7C517-55GMB 


7217L55GB 


LMA2010KC-45 . 


7210L45L 


7C510-45GC 


7210L45G 


7C517-55LC 


7217L55L 


LMA2010JC-55 


7210L55J 


7C510-45LC 


7210L45L 


7C517-55LMB 


7217L55LB 


LMA2010KC-55 


7210L55L 


7C510-45PC 


7210L45P 


7C517-55PC 


'7217L55P 


LMA2010KMB-55 


7210L55LB 


7C510-55DC 


7210L55D 


7C517-65DC 


7217L65D 


LMA2010JC-65 


7210L65J 


7C510-55DMB 


7210L55DB 


7C517-65DMB 


7217L65DB 


LMA2010KC-65 


7210L65L 


7C510-55GC 


7210L55G 


7C517-65GC 


7217L65G 


LMA2010KMB-65 


7210L65LB 


7C510-55GMB 


7210L55GB 


7C517-65GMB 


7217L65GB 


LMA2010KMB-75 


7210L75LB 


7C510-55LC 


7210L55L 


7C517-65LC 


7217L65L 


LMA2010JC 


7210L100J 


7C510-55LMB 


7210L55LB 


7C517-65LMB 


7217L65LB 


LMA2010KC 


7210L100L 


7C510-55PC 


7210L55P 


7C517-65PC 


7217L65P 


LMA2010KMB 


7210L120LB 


7C510-65DC 


7210L65D 


7C517-75DC 


7217L75D 


LMA1043 


7243 


7C510-65DMB 


7210L65DB 


7C517-75DMB 


7217L75DB 


LMA1043PC-45 


7243L45P 


7C510-65GC 


7210L65G 


7C517-75GC 


7217L75G 


LMA1043DC-45 


7243L45D 


7C510-65GMB 


7210L65GB 


7C517-75GMB 


7217L75GB 


LMA1043GC-45 


7343L45G 


7C510-65LC 


7210L65L 


7C517-75LC 


7217L75L 


LMA1043PC-55 : : 


7243L55P 


7C510-65LMB 


7210L65LB 


7C517-75LMB 


7217L75LB 


LMA1043DC-55 


7243L55D 


7C510-65PC 


7210L65P 


7C517-75PC 


7217L75P 


LMA1043GC-55 


7243L55G 


7C510-75DC 


7210L75D 






LMA1043DMB-55 


7243L55DB 


7C510-75DMB 


7210L75DB 


LOGIC DEVICES 


IDT 


LMA1043GMB-55 


7243L55GB 


7C510-75GC 
7C510-75GMB 


7210L75G 
7210L75GB 






LMA1043PC-65 
LMA1043DC-65 


7243L65P 
7243L65D 


LMA1009 


7209 


7C510-75LC 


7210L75L 


LMA1009DC-45 


7209L45C 


LMA1043GC-65 


7243L65G : 


7C510-75LMB 


7210L75LB 


LMA1009GC-45 


7209L45G ' 


LMA1043DMB-65 . 


7243L65DB 


7C510-75PC 


7210L75P 


LMA1009DMB-55 


7209L55CB 


LMA1043GMB-65 


7243L65GB 


7C516 


7216 


LMA1009GMB-55 


7209L55GB 


LMA1043DMB-75 


7243L75DB 


7C516-38DC 


7216L35D 


LMA1009DC-75 


7209L65C 


LMA1043GMB-75 : 


7243L75GB 
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DSP DIVISION CONT. 



LOGIC DEVICES 
CONT. 



IDT 



TRW CONT. 



IDT 



LOGIC DEVICES 
CONT. 



LMA1043PC 

LMA1043DC 

LMA1043GC 

LMA1043DMB 

LMA1043GMB 

LMA2043 

LMA2043JC-45 

LMA2043KC-45 

LMA2043JC-55 

LMA2043KC-55 

LMA2043KMB-55 

LMA2043JC-65 

LMA2043KC-65 

LMA2043KMB-65 

LMA2043KMB-75 

LMA2043JC 

LMA2043KC 

LMA2043KMB 

LMU12 

LMU12DC-35 

LMU12DC-45 

LMU12DMB-45 

LMU12DMB-55 

LMU12DC-65 

LMU12DMB-75 

LMU12DC 

LMU12DMB 

LMU16 

LMU16PC-45 

LMU16DC-45 

LMU16GC-45 

LMU16PC-55 

LMU16DC-55 

LMU16GC-55 

LMU16DMB-55 

LMU16GMB-55 

LMU16PC-65 

LMU16DC-65 

LMU16GC-65 

LMU16DMB-65 

LMU16GMB-65 

LMU16DMB-75 

LMU16GMB-75 

LMU16PC 

LMU16DC 

LMU16GC 

LMU16DMB 

LMU16GMB 

LMU216 

LMU216JC-45 

LMU216KC-45 

LMU216JC-55 

LMU216KC-55 

LMU216KMB-55 

LMU216JC-65 

LMU216KC-65 

LMU216KMB-65 

LMU216KMB-75 

LMU216JC 

LMU216KC 

LMU216KMB 

LMU17 

LMU17PC-45 

LMU17DC-45 

LMU17GC-45 

LMU17PC-55 

LMU17DC-55 

LMU17GC-55 

LMU17DMB-55 

LMU17GMB-55 

LMU17PC-65 

LMU17DC-65 



IDT 



7243L100P 

7243L100D 

7243L100G 

7243L120DB 

7243L120GB 

7243 

7243L45J 

7243L45L 

7243L55J 

7243L55L 

7243L55LB 

7243L65J 

7243L65L 

7243L65LB 

7243L75LB 

7243L100J 

7243L100L 

7243L120LB 

7212 

7212L35C 

7212L45C 

7212L40CB 

7212L55CB 

7212L45C 

7212L55CB 

7212L70C 

7212L90CB 

7216 

7216L45P 

7216L45C 

7216L45G 

7216L55P 

7216L55C 

7216L55G 

7216L55CB 

7216L55GB 

7216L65P 

7216L65C 

7216L65G 

7216L55CB 

7216L55GB 

7216L75CB 

7216L75GB 

7216L65P 

7216L65C 

7216L65G 

7216L90CB 

7216L90GB 

7216 

7216L45J 

7216L45L 

7216L55J 

7216L55L 

7216L55LB 

7216L65J 

7216L65L 

7216L65LB 

7216L75LB 

7216L75J 

7216L75L 

7216L90LB 

7217 

7217L45P 

7217L45C 

7217L45G 

7217L55P 

7217L55C 

7217L55G 

7217L55CB 

7217L55GB 

7217L65P 

7217L65C 



LMU17GC-65 

LMU17DMB-65 

LMU17GMB-65 

LMU17DMB-75 

LMU17GMB-75 

LMU17PC 

LMU17DC 

LMU17GC 

LMU17DMB 

LMU17GMB 

LMU217 

LMU217JC-45 

LMU217KC-45 

LMU217JC-55 

LMU217KC-55 

LMU217KMB-55 

LMU217JC-65 

LMU217KC-65 

LMU217KMB-65 

LMU217KMB-75 

LMU217JC 

LMU217KC 

LMU217KMB 



TRW 



MPY012 

MPY012HJ1A 

MPY012HJ1C 

MPY012HJ1G 

MPY016 

MPY016HJ1A 

MPY016HJ1C 

MPY016HJ1G 

MPY016KJ1A 

MPY016KJ1A1 

MPY016KJ1C 

MPY016KJ1C1 

MPY016KJ1G 

MPY016KJ1G1 

TMC216H 

TMC216HC1A 

TMC216HC1C 

TMC216HC1G 

TMC216HJ3A 

TMC216HJ3C 

TMC216HJ3G 

TDC1009 

TDC1009C1A 

TDC1009C1F 

TDC1009J1A 

TDC1009J1C 

TDC1009J1F 

TDC1009J1G 

TDC1010 

TDC1010C1A 

TDC1010C1F 

TDC1010J1A 

TDC1010J1C 

TDC1010J1F 

TDC1010J1G 

TDC1043 

TDC1043C1C 

TDC1043C1G 

TDC1043J3C 

TDC1043J3G 

TMC2009 

TMC2009C1A 

TMC2009C1C 

TMC2009C1F 

TMC2009C1G 

TMC2009J3A 

TMC2009J3C 

TMC2009J3F 

TMC2009J3G 



7217L65G 

7217L55CB 

7217L55GB 

7217L75CB 

7217L75GB 

7217L65P 

7217L65C 

7217L65G 

7217L90CB 

7217L90GB 

7217 

7217L45J 

7217L45L 

7217L55J 

7217L55L 

7217L55LB 

7217L65J 

7217L65L 

7217L65LB 

7217L75LB 

7217L75J 

7217L75L 

7217L90LB 



IDT 



7212 

7212L140CB 

7212L115C 

7212L115C 

7216 

7216L185CB 

7216L140C 

7216L140C 

7216L45CB 

7216L45CB 

7216L45C 

7216L35C 

7216L45C 

7216L35C . 

7216 

7216L185LB 

7216L140L 

7216L140L 

7216L185CB 

7216L140C 

7216L140C 

7209 

7209L170LB 

7209L170LB 

7209L170CB 

7209L135C 

7209L170CB 

7209L135C 

7210 

7210L200LB 

7210L200LB 

7210L200CB 

7210L165C 

7210L200CB 

7210L165C 

7243 

7243L100L 

7243L100L 

7243L100C 

7243L100C 

7209 

7209L170LB 

7209L135L 

7209L120LB 

7209L135L 

7209L170CB 

7209L135C 

7209L120CB 

7209L135C 



TMC2010 

TMC2010C1C 

TMC2010C1C 

TMC2010C1F 

TMC2010C1G 

TMC2010J3A 

TMC2010J3C 

TMC2010J3F 

TMC2010J3G 

TMC2110 

TMC2110C1C 

TMC2110C1C 

TMC2110C1F 

TMC2110C1G 

TMC2110J3C 

TMC2110J3C 

TMC2110J3F 

TMC2110J3G 



7210 

7210L165L 

7210L200LB 

7210L200LB 

7210L165L 

7210L200CB 

7210L165C 

7210L200CB 

7210L165C 

7210 

7210L100L 

7210L120LB 

7210L120LB 

7210L100L 

7210L100C 

7210L120CB 

7210L120CB 

7210L100C 
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AMD 


IDT 


AMD (CONT.) 


IDT 


CYPRESS 


IDT 


2901 B 


39C01C 


29C660 


49C460 


2901 C 


39C01C 


2901 C 


39C01C 


29C660A 


49C460A 


2901 CDC 


39C01CD 


2901 CDC 


39C01CD 


29C660B 


49C460B 


2901 CPC 


39C01CP 


2901 CDCB 
2901 CLC 


39C01 CD 
39C01CL 


29C660C 


49C460C 


2901 CD MB 


39C01CDB 


2960 


39C60 


7C901-31 


39C01C 


2901 CPC 


39C01CP 


2960DC 


39C60C 


7C901-31DC 


39C01CD 


2901 CPCB 


39C01CP 


2960DCB 


39C60C 


7C901-31LC 


39C01CL 


2901C/BQA 


39C01CDB 


2960JC 


39C60J 


7C901-31PC 


39C01CP 


2901C/BUA 


39C01CLB 


2960JCB 


39C60J 


7C901-32DMB 


39C01CDB 


2901C/BUC 


39C01CLB 


2960LC 
2960PC 


39C60L 
39C60P 


7C901-32LMB 


39C01CLB 


29C01 


39C01C 


7C901-23 


39C01D 


29C01DC 


39C01CD 


2960PCB 


39C60P 


7C901-23DC 


39C01DD 


29C01DCB 


39C01CD 


2960/BXC 


39C60CB 


7C901-23LC 


39C01DL 


29C01PC 
29C01PCB 


39C01CP 
39C01CP 


2960/BUC 


39C60LB 


7C901-23PC 
7C901-27DMB 


39C01DP 
39C01DDB 


29C60 


39C60 


29C01/BQA 
29C01/BUA 


39C01CDB 
39C01CLB 


29C60DC 

29C60DCB 

29C60JC 


39C60C 
39C60C 
39C60J 


7C901-27LMB 


39C01DLB 


7C910 
7C910-90 


39C10B 
39C10B 


29C01-1 


39C01C 


29C01-1DC 

29C01-1DCB 

29C01-1PC 


39C01CD 
39C01CD 
39C01CP 


29C60LC 
29C60LCB 


39C60 L 
39C60 L 


7C910-99 


39C10B 


2910A 

2910ADC 


39C10B 

39C10BD 


2960-1 


39C60-1 


29C01-1PCB 


39C01CP 


2960-1 DC 
2960-1 DCB 


39C60-1C 
39C60-1C 


2910AJC 
2910ALC 


39C10BJ 
39C10BL 


2903 


39C03A 


2903A 


39C03A 


2960-1 JC 


39C60-1J 


2910APC 


39C10BP 


2903ADC 


39C03AC 


2960-1 JCB 


39C60-1J 


2910ADMB 


39C10BDB 


2903ADCB 
2903ALC 


39C03AC 
39C03AL 


2960-1 LC 
2960-1 PC 


39C60-1L 
39C60-1P 


2910ALMB 


39C10BLB 


7C910-50 


39C10B 


2903 AD MB 


39C03ACB 


2960-1 PCB 


39C60-1P 


7C910-50DC 


39C10BD 


2903A/BXC 


39C03ACB 


2960-1 /BXC 


39C60-1CB 


7C910-50JC 


39C10BJ 


2903ALMB 


39C03ALB 


2960-1/BUC 


39C60-1LB 


7C910-50LC 
7C910-50PC 


39C10BL 
39C10BP 


2910 or -1 


39C10B 


29C60-1 


39C60-1 


291 0A 


39C10B 


29C60-1DC 


39C60-1C 


7C910-51DMB 


39C10BDB 


2910ADC 
2910ADCB 


39C10BD 
39C10BD 


29C60-1DCB 
29C60-1JC 


39C60-1C 
39C60-1J 


7C910-51LMB 


39C10BLB 


7C910-40 


39C10C 


2910ALC 


39C10BL 


29C60-1LC 


39C60-1L 


7C910-40DC 


39C10CD 


2910APC 


39C10BP 


29C60-1LCB 


39C60-1L 


7C910-40JC 


39C10CJ 


2910APCB 


39C10BP 


29C60-1PC 


39C60-1P 


7C910-40LC 


39C10CL 


2910A/BQA 


39C10BDB 


29C60-1PCB 


39C60-1P 


7C910-40PC 


39C10CP 


2910A/BUC 


39C10BLB 


29C60-1/BXC 


39C60-1CB 


7C910-46DMB 
7C910-46LMB 


39C10CDB 
39C10CLB 


29C10A 

29C10ADC 


39C10B 

39C10BD 


2960A 

2960ADC 


39C60A 

39C60AC 


7C9101 


49C402 


29C10AJC 
29C10AJCB 


39C10BJ 
39C10BJ 


2960ADCB 
2960 AJC 


39C60AC 
39C60AJ 










29C10ALC 


39C10BL 


2960ALC 


39C60AL 






29C10APC 


39C10BP 


2960APC 


39C60AP 






29C10APCB 
29C10A/BQA 


39C10BP 
39C10BDB 


2960APCB 


39C60AP 






29C60A 


39C60A 




29C10A/BUA 


39C10BLB 


29C60ADC 
29C60ADCB 


39C60AC 
39C60AC 






29C10A-1 


39C10C 




29C10A-1DC 


39C10CD 


29C60AJC 


39C60AJ 






29C10A-1DCB 


39C10CD 


29C60ALC 


39C60AL 






29C10A-1JC 


39C10CJ 


29C60ALCB 


39C60AL 






29C10A-1JCB 


39C10CJ 


29C60APC 


39C60AP 






29C10A-1PC 


39C10CP 


29C60APCB 


39C60AP 






29C10A-1PCB 


39C10CP 


29C60A/BXC 
29C60A/BUA 


39C60ACB 
39C60ALB 






29C101 


49C402 




29C111 


49C410 











NOTES: 

1 . Bold text indicates a functional equivalent. 

2. Plain text indicates a plug-in replacement. 
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TRW 


IDT 


PARAMETERS 


TDC1018B7C 
TDC1018B7G 
TDC1018C3C 
TDC1018C3G 
TDC1018J7C 
TDC1018J7G 
TDC1048J6C 
TDC1048J6G 
TDC1048J6F 
TDC1048J6A 
TDC1048J6V 
TDC1048C3C 
TDC1048C3G 
TDC1048C3F 
TDC1048C3A 
TDC1048C3V 
TDC1048B6C 
TDC1048B6G 
TDC1048N6C 
TDC1318B5C 
TDC1318B5G 
TDC1318J5C 
TDC1318J5G 


IDT75C18S125D 

IDT75C18S125D 

IDT75C18S125L 

IDT75C18S125L 

IDT75C18S125D 

IDT75C18S125D 

IDT75C48S20D 

IDT75C48S20D 

IDT75C48S20M 

IDT75C48S20M 

IDT75C48S20DB 

IDT75C48S20L 

IDT75C48S20L 

IDT75C48S20LM 

IDT75C48S20LM 

IDT75C48S20LB 

IDT75C48S20D 

IDT75C48S20D 

IDT75C48S20P 

IDT75MB38P 

IDT75MB38P 

IDT75MB38P 

IDT75MB38P 


VDAC, Single 8-bit, CERDIP, Comm'l Temp Range 
VDAC, Single 8-bit, CERDIP, Comm'l w/ Bum-in 
VDAC, Single 8-bit, LCC, Comm'l Temp Range 
VDAC, Single 8-bit, LCC, Comm'l w/ Bum-in 
VDAC, Single 8-bit, Sidebraze, Comm'l Temp Range 
VDAC, Single 8-bit, Sidebraze. Comm'l w/ Bum-in 
Flash ADC, 1/2 LSB. Sidebraze. Comm'l Temp Range 
Rash ADC, 1/2 LSB, Sidebraze, Comm'l w/ Bum-in 
Flash ADC, 1/2 LSB, Sidebraze, Extended Temp Range 
Flash ADC, 1/2 LSB, Sidebraze, Extended, High-Rel 
Flash ADC, 1/2 LSB, Sidebraze, MIL-883 
Flash ADC, 1/2 LSB, LCC, Comm'l Temp Range 
Flash ADC, 1/2 LSB, LCC, Comm'l w/ Bum-in 
Flash ADC, 1/2 LSB, LCC, Extended Temp Range 
Flash ADC, 1/2 LSB, LCC, Extended, High-Rel 
Flash ADC, 1/2 LSB, LCC, MIL-883 
Flash ADC, 1/2 LSB, CERDIP, Comm'l Temp Range 
Flash ADC, 1/2 LSB, CERDIP, Comm'l w/ Bum-in 
Flash ADC, 1/2 LSB, Plastic. Comm'l Temp Range 
VDAC, Triple 8-bit, CERDIP, Comm'l Temp Range 
VDAC, Triple 8-bit, CERDIP, Comm'l w/ Bum-in 
VDAC, Triple 8-bit, Sidebraze, Comm'l Temp Range 
VDAC, Triple 8-bit. Sidebraze, Comm'l w/ Bum-in 


ANALOG DEVICES 


IDT 


PARAMETERS 


AD9048JN 
AD9048KN 
AD9048SE 
AD9048SQ 
AD9048TE 
AD9048TQ 


IDT75C48SB20P 

IDT75C48S20P 

IDT75C48SB20LM 

IDT75C48SB20DM 

IDT75C48S20LM 

IDT75C48S20DM 


Flash ADC, 3/4 LSB, Plastic, Comm'l Temp Range 
Flash ADC, 1/2 LSB, Plastic, Comm'l Temp Range 
Flash ADC, 3/4 LSB, LCC. Extended Temp Range 
Flash ADC, 3/4 LSB, Sidebraze, Extended Temp Range 
Flash ADC, 1/2 LSB, LCC, Extended Temp Range 
Flash ADC, 1/2 LSB, Sidebraze, Extended Temp Range 


DATEL 


IDT 


PARAMETERS 


ADC304 


IDT75C48S20P 


Flash ADC, 1/2 LSB, Plastic, Comm'l Temp Range 


SONY 


IDT 


PARAMETERS 


CXA1096P 


IDT75C48S20P 


Flash ADC, 1/2 LSB, Plastic, Comm'l Temp Range 


BROOKTREE 


IDT 


PARAMETERS 


BT108BC 

BT109KC 

BT451KG125 

BT451KG110 

BT451KG80 

BT457KG125 

BT457KG110 

BT457KG80 

BT458KG125 

BT458KG110 

BT458KG80 

BT458SG/883 


IDT75C18S125D 

IDT75MB38P 

IDT75C451S125G 

IDT75C451S110G 

IDT75C451S80G 

IDT75C457S125G . 

IDT75C457S110G 

IDT75C457S80G 

IDT75C458S125G 

IDT75C458S110G 

IDT75C458S80G 

IDT75C458S110G 


VDAC, Single 8-bit, CERDIP, Comm'l Temp Range 
VDAC, Triple 8-bit, CERDIP, Comm'l Temp Range 
PaletteDAC™, Triple 4-bit, PGA 
PaletteDAC™ . Triple 4-bit. PGA 
PaletteDAC™, Triple 4-bit, PGA 
PaletteDAC™, Single 8-bit, PGA 
PaletteDAC™, Single 8-bit, PGA 
PaletteDAC™, Single 8-bit, PGA 
PaletteDAC™. Triple 8-bit, PGA 
PaletteDAC™, Triple 8-bit, PGA 
PaletteDAC™ , Triple 8-bit, PGA 
PaletteDAC™, Triple 8-bit, PGA, 883 Compliant 


AMD 


IDT 


PARAMETERS 


AM81C458 


IDT75C458S110G 


PaletteDAC™, Triple 8-bit. PGA 


HONEYWELL 


IDT 


PARAMETERS 


HDAC10180 


IDT75C18S125D 


VDAC, Single 8-bit, CERDIP, Comm'l Temp Range 



S1-40 




ECL PRODUCTS GROUP 
CROSS REFERENCE GUIDE 




FUJITSU 


IDT 


MBM1 0490-1 5C 
MBM10490-25C 
MBM1 0494-1 2C 
MBM1 00490-1 5C 
MBM100490-25C 
MBM1 00494-1 2C 


IDT10490S15D 

IDT10490S20D 

IDT10494S10D 

IDT100490S15D 

IDT100490S20D 

IDT100494S10D 


HITACHI 


IDT 


HM 10490-1 2 

HM 10490-1 5 

HM10490-20 

HM10494-10 

HM100490-15 

HM 100490-20 

HM100494-10 


IDT10490S12D 

IDT10490S15D 

IDT10490S20D 

IDT10494S10D 

IDT100490S15D 

IDT100490S20D 

IDT100494S10D 


SARATOGA 


IDT 


SSM 10494-1 5 
SSM 10494-20 
SSM100494-15 
SSM 100494-20 


IDT10494S15D 
1DT10494S15D 
IDT100494S15D 
IDT100494S15D 
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SUBSYSTEMS 

CROSS REFERENCE GUIDE 



CYPRESS/MULTICHIP 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 

SIMILAR 

PART 


ORG/PACKAGE 


CYM1420HD-45C 

CYM1420HD-45C 

CYM1420HD-55C 

CYM1420HD-55C 

CYM1420HD-70C 

CYM1420HD-70C 

CYM1421HD-70C 

CYM1421HD-70C 

CYM1421HD-85C 

CYM1421HD-85C 

CYM1421HD-100C 

CYM1421HD-100C 


8M824S45C 

8M824S45N 

8M824S55C 

8M824S45N 

8M824S60C 

8M824S60N 

8M824S70C 

8M824S70N 

8M824S85C 

8M824S85N 

8M824L100C 

8M824L100N 




1024K(128KX8) 
32 PIN DIP 


CYM1460PS-45C 
CYM1460PS-55C 
CYM1461PS-70C 
CYM1461PS-85C 
CYM1461PS-100C 


7MP4008S45S 
7MP4008S55S 
7MP4008S70S 
7MP4008L85S 
7MP4008L100S 




512KX8 

36 PIN SIP 


CYM1610HD-XXX 
CYM1610HD-XXX 
CYM1610HD-XXX 


8M656S40C 
8M656S50C 
8M656S70C 




16KX16 

40 PIN DIP 


CYM1611HV-25C 
CYM1611HV-35C 
CYM1611HV-45C 
CYM1611HV-55C 


7MC4005S25CV 
7MC4005S35CV 
7MC4005S45CV 
7MC4005S55CV 




16KX16 
36 PIN DSIP 


CYM1620HD-45C 
CYM1620HD-55C 
CYM1620HD-70C 
CYM1620HD-70C 


8M624S45C 
8M624S50C 
8M624S60C 
8M624S70C 




64KX16 
28 PIN DIP 


CYM1621HD-25C 
CYM1621HD-30C 
CYM1621HD-35C 
CYM1621HD-45C 
CYM1621HD-55C 
CYM1621HD-65C 


7M624S30C 
7M624S35C 
7M624S45C 
7M624S55C 
7M624S65C 


8M624.8MP624 


1024K(64KX16) 
(128KX8) 
(256KX4) 

40 PIN DIP 


CYM1641HD-35C 
CYM1641HD-45C 
CYM1641HD-55C 


7M4016S35C 
7M4016L45C 
7M4016L55C 




256KX16 

48 PIN DIP 


CYM1821PZ-25C 
CYM1821PZ-30C 
CYM1821PZ-35C 
CYM1821PZ-45C 




7MC4032S25CV 
7MC4032S30CV 
7MC4032S30CV 
7MC4032S40CV 


16KX32 
88 PIN DSIP 


CYM1822HV-25C 
CYM1822HV-30C 
CYM1822HV-35C 
CYM1822HV-45C 


7MC4032S25CV 
7MC4032S30CV 
7MC4032S35CV 
7MC4032S45CV 




16KX32 
88 PIN DSIP 


CYM1830HD-45C 
CYM1830HD-55C 
CYM1830HD-70C 


7M4017S45C 
7M4017S55C 
7M4017S70C 




64K X 32 
60 PIN DIP 



S1-42 



SUBSYSTEMS CROSS REFERENCE GUIDE 



DENSE PAC 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 

SIMILAR 

PART 


ORG/PACKAGE 


DPS1024-XXX 




7M624 


1024K(256KX4) 
(128KX8) 
(64KX16) 

42 PIN DIP 


DPS1026-XXX 




7M624 


x 1024K(256KX4) 
(128KX8) 
(64KX16) 
40 PIN DIP 


DPS1027-35C 


7M624S35C 




1024K(256KX4) 
(128KX8) 
(64KX16) 

40 PIN DIP 


DPS16X5-XXX 


7MP564 




64K(16KX5) 
28 PIN SIP 


DPS1 6X1 7-25 
-35 
-45 
-55 


7MC4005S25CV 
7MC4005S35CV 
7MC4005S45CV 
7MC4005S55CV 




16KX16 
36PINDSIP 


DPS257-XXX 


7M656 




256K(16KX16) 
(32KX8) 
(64KX4) 

40 PIN DIP 


DPS32H8-XXX 
DPS40256-XXX 
DPS41257-XXX 


7M856 
8M856 


8M856 


256K(32KX8) 
28 PIN DIP 


DPS41 288-70 
-85 
-100 


8M824S70C 
8M824L85C, N 
8M824L100C, N 




1024K(128KX8) 
32 PIN DIP 


DPS6432-55 
DPS6432-70 


7M4017S55C 
7M4017S70C 




2048K(64K X 32) 
60 PIN DIP 


DPS8645-XXX 


7MP456 




256K(64KX4) 
28 PIN SIP 


DPS8808-XXX 


7M864 




64K(8KX8) 
28 PIN DIP 


EDI 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 

SIMILAR 

PART 


ORG/PACKAGE 


EDH816H64C-35CC 

EDH816H64C-45CC 

EDH816H64C-55CC 

EDH816H64C-70CC 

EDH816H64C-35CMHR 

EDH816H64C-45CMHR 

EDH816H64C-55CMHR 

EDH816H64C-70CMHR 


7M624S35C 

7M624S45C 

7M624S55C 

7M624S65C 

7M624S35CB 

7M624S45CB 

7M624S55CB 

7M624S65CB 


7MB624, 8MP624 


64KX16 
40 PIN DIP 


EDI8M1664C60CC 

EDI8M1664C70CC 

EDI8M1664C85CC 

EDI8M1664C100CC 

EDI8M1664C70CB 

EDI8M1664C85CB 

EDI8M1664C100CB 


8M624S60C 

8M624S70C 

8M624S70C 

8M624S70C 

8M624S70CB 

8M624S85CB 

8M624S100CB 




64KX16 
40 PIN DIP 
JEDEC PIN-OUT 


EDI8M8128C60CC 

EDI8M8128C70CC 

EDI8M8128C80CC 

EDI8M8128C90CC 

EDI8M8128C100CC 

EDI8M8128C120CC 


8M824S50C 
8M824S50C 
8M824S50C 
8M824S50C 
8M824S50C 
8M824S50C 


8M824SXXN, 8MP824S 


1024K(128KX8) 
32 PIN DIP 
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SUBSYSTEMS CROSS REFERENCE GUIDE 



EDI 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 

SIMILAR 

PART 


ORG/PACKAGE 


EDI8M8128C150CC 

EDI8M8128C70CB 

EDI8M8128C80CB 

ED18M8128C90CB 

EDI8M8128C100CB 

EDI8M8128C120CB 

EDI8M8128C150CB 


8M824S50C 

8M824S70CB 

8M824S70CB 

8M824S85CB 

8M824S100CB 

8M824S100CB 

8M824S100CB 






EDI8M8128P90CC 

EDI8M8128P100CC 

EDI8M8128P120CC 

EDI8M8128P150CC 

EDI8M8128P90CB 

EDI8M8128P100CB 

EDI8M8128P120CB 

EDI8M8128P150CB 


8M824L70C 
8M824L70C 
8M824L70C 
8M824L70C 


8M824LXXN.8MP824LXXS 
8M824, 8MP824 


1024K(128KX8) 
32 PIN DIP 
LOW POWER 


EDH816H64C-55 
EDH816H64C-70 


7M624S55CB 
7M624S65CB 




1024K(128KX8) 
40 PIN DIP 


EDH816H16C-25CC-Z 
EDH816H16C-35CC-Z 
EDH816H16C-45CC-Z 




7M656L, 8M656 


16KX16 
36 PIN ZIP 


EDH816H16C-25 
EDH816H16C-35 
EDH816H16C-45 
EDH816H16C-55 


7MC4005S25CV 
7MC4005S35CV 
7MC4005S45CV 
7MC4005S55C 




16KX16 

36 PIN DSIP 


EDI8M864C60CC 

ED18M864C70CC 

EDI8M864C80CC 

EDI8M864C90CC 

EDI8M864C100CC 

EDI8M864C120CC 

EDI8M864C150CC 

EDI8M864C70CB 

EDI8M864C80CB 

EDI8M864C90CB 

EDI8M864C100CB 

EDI8M864C120CB 

EDI8M864C150CB 


7M812S55C 

7M812S55C 

7M812S55C 

7M812S55C 

7M812S55 

7M812S55C 

7M812S55C 

7M812S65CB 

7M812S65CB 

7M812S85CB 

7M812S100CB 

7M812S100CB 

7M812S100CB 




64KX8 
32 PIN DIP 


EDH8832HC-45CMHR 
EDH8832HC-45CMHR 


7M856S45CB 
7M856S55CB 


8M856L 


32KX8 
28 PIN DIP 


EDH84H64C-35CC-D3 

EDH84H64C-45CC-D3 

EDH84H64C-55CC-D3 

EDH84H64C-35CMHR-D3 

EDH84H64C-35CMHR-D3 

EDH84H64C-35CMHR-D3 

EDH84H64C-35CMHR-D3 




7MP456 


64KX4 
24 PIN DIP 


EDH84H64C-35CC-S 
EDH84H64C-45CC-S 
EDH84H64C-55CC-S 


7MP456S35S 
7MP456S45S 
7MP456S55S 




64KX4 
28 PIN SIP 


EDH81H256C-55 
EDH81H256C-70 


7MC156S55CS 
7MC156S70CS 


7MP156 


256K(256KX1) 
28 PIN SIP 


EDH8808HC-55 

EDH8808HC-70 

EDH8808A-10 

EDH8808A-12 

EDH8088A-15 

EDH8808C-10 

EDH8808C-12 

EDH8808C-15 

EDH8808CL-20 


7M864L85CB 

7M864L120CB 

7M864L150CB 

8M864L85CB 

8M864L120CB 

8M864L150CB 

8M864L150CB 


8M864L55CB 
8M864L75CB 


64K(8KX8) 
28 PIN DIP 
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SUBSYSTEMS CROSS REFERENCE GUIDE 



EDI 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 

SIMILAR 

PART 


ORG/PACKAGE 


EDH8808CL-25 
EDH8808AL-20 
EDH8808AL-25 


8M864L150CB 
7M864L150CB 
7M864L150CB 






EDH8832C-12 

EDH8832C-15 

EDH8832C-20 

EDH8832C-12 

EDH8832C-15 

EDH8832C-20 

EDH8832HC-70 

EDH8832HC-85 

(see part number guide) 


8M856L85C 

8M856L85C 

8M856L85C 

8M856L100CB 

8M856L100CB 

8M856L100CB 

7M856S65CB 

7M856S75CB 




256K(32KX8) 
28 PIN DIP 


MISC VENDORS 


IDT P/N 
DIRECT 
EQUIVALENT 


IDT P/N 

SIMILAR 

PART 


ORG/PACKAGE 


AEP 

AEPSS512K8-85 

AEPSS512K8-10 

AEPSS512K8-12 

AEPSS512K8-10SL 

AEPSS512K8-12SL 


7MP4008S70S 
7MP4008S70S 
7MP4008L100S 
7MP4008L100S 


7MP4008S70S 


512Kx8 

36 PIN SIP 


HARRIS 

HM-8808, A 




7M134, 7M144 


8KX8 

28 PIN DIP 
JEDEC 


HM-8816HB, H 




7M135, 7M145 


16KX8 
28 PIN DIP 
JEDEC 


HM-92560 




7M856, 8M656 


256K(32KX8) 
(16KX16) 
SYNCHRONOUS 
48 PIN DIP 


HITACHI 

HM66204-120ns 
HM66204-150ns 


8M824S50C 
8M824S50C 


8M824SXXN. 8MP824 


128KX8 
32 PIN DIP 
JEDEC 


HM62256P-8 

HM62256P-10 

HM62256P-12 


7M856S85C 
7M856S85C 
7M856S85C 




32KX8 

28 PIN DIP 


HM62256LP-8 

HM62256LP-10 

HM62256LP-12 


8M856L85C 
8M856L85C 
8M856L85C 




32KX8 
28 PIN DIP 
LOW POWER 


I NOVA 

S128K8-70C 

S128K8-85C 

S128K8-85M 

S128K8-100M 

S128K8-120M 


8M824S50C 

8M824S50C 

8M824S85CB 

8M824S100CB 

8M824S100CB 


8M824SXXN, 8MP824 


128KX8 
32 PIN DIP 
JEDEC 


S32K8-55C 
S32K8-70C 
S32K8-85C 
S32K8-70M 
S32K8-85M 
S32K8-100M 


7M856S50C 

7M856S70C 

7M856S85C 

7M856S65CB 

7M856S75CB 

7M856S90CB 


8M856L 
8M856LXXCB 


32KX8 
28 PIN DIP 
JEDEC 


MARCONI 

SF63000 


7M4016 


7MP4008 


1 MEG(256KX16) 
(512KX8) 

48 PIN DIP 


MICROELECTRONICS 
MS12808 (100ns) 
MS12808 (120ns) 
MS12808 (150ns) 


8M824S50C 
8M824S50C 
8M824S50C 


8M824SXXN, 8MP824 


128KX8 
32 PIN DIP 
JEDEC 
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SUBSYSTEMS CROSS REFERENCE GUIDE 





IDT P/N 


IDT P/N 




MISC VENDORS 


DIRECT 


SIMILAR 


ORG/PACKAGE 




EQUIVALENT 


PART 




MITSUBISHI 






128KX8 


MH12808TNA (100ns) 


8M824S50C 


8M824SXXN, 8MP824 


32 PIN DIP 


MH12808TNA (120ns) 


8M824S50C 






MH51208S1N (70ns) 


7MP4008S70C 




512KX8 


MH51208S1N (85ns) 


7MP4008S70C 




64 PIN SIP 


MH51208S1N (100ns) 


7MP4008S70C 






MH51208S1N (120ns) 


7MP4008S70C 






MOSAIC 






256K X 1 


MS1256CS (25ns) 




7MP156, 7MC156 


25 PIN SIP 


MS1256CS(35ns) 








MS8128SC 


8M824 




128KX8 
32 PIN DIP 


MOSEL 






128KX8 


MS88128 (100ns) 


8M824S50C 


8M824SXXN, 8MP824 


32 PIN DIP 


MS88128 (120ns) 


8M824S50C 






MS88128 (150ns) 


8M824S50C 






NEC 






128KX8 


MC-120 


8M824S50C 


8M824SXXN, 8MP824 


32 PIN DIP 


SARATOGA 






256K (32K X 8) 


SSMM91256 (20ns) 




7M856 


38 PIN ZIP 


SSMM91256 (25ns) 








SSMM91256 (30ns) 








SSMM91256 (35ns) 








SSMM91257, 258, 259 




7M656, 8M656, 8MP656 


256K(16KX16) 






7MC4005 


38 PIN ZIP 


SSMM91512, 513, 514 




7MC4032 


512K(16KX32) 
60 PIN ZIP 


VALTRONIC 






32KX8 


XXX (120ns) 


7M85685C 




28 PIN DIP 


VITAREL 






(64KX16) 


VMS10A24 (100ns) 


8M824S50C 


8M824SXXN, 8MP824 


(128KX8) 


VMS10A24 (150ns) 


8M824S50C 


7M624, 7MB624, 


(64KX8) 


VMS10A24 (200ns) 


8M824S50C 


8M624, 8MP624 


40 PIN DIP 


VMS32K8 (45ns) 


7M856S45C 


8M856L 


32K X 8 


VMS32K8 (55ns) 


7M856S50C 




28 PIN DIP 


VMS32K8 (70ns) 


7M856S70C 






VMS128K8M (55ns) 


8M824S50C 


8M824SXXN, 8MP824 


128KX8 


VMS128K8M (60ns) 


8M824S50C 




32 PIN DIP 


ZYREL 






1 MEG(128KX8) 


2108-10 


8M824S50C 


8M824SXXN, 8MP824 


32 PIN DIP 


Z108-15 


8M824S50C 






Z108L-10 


8M824L60C 


8M824LXXN. 8MP824L 


(LOW POWER) 


Z108L-15 


8M824L60C 
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IDT...LEADING THE CMOS FUTURE 



A major revolution is taking place in the semiconductor industry 
today. Anew technology is rapidly displacing older NMOS and bi- 
polar technologies as the workhorse of the 80's and beyond. That 
technology is high-speed CMOS. Integrated Device Technology, a 
company totally predicated on and dedicated to implementing 
high-performance CMOS products, is on the leading edge of this 
dramatic change. 

Beginning with the introduction of the industry's fastest CMOS 
2K x 8 static RAM, IDT has grown into a company with multiple divi- 
sions producing a wide range of high-speed CMOS circuits that 
are, in almost every case, the fastest available. These advanced 
products are produced with IDT's proprietary CEMOS ™ technol- 
ogy, a twin-well dry-etched, stepper-aligned process utilizing pro- 
gressively smaller dimensions. 

From inception, our product strategy has been to apply the 
advantages of our extremely fast CEMOS technology to produce 
the integrated circuit elements required to implement high- 
performance digital systems. IDT's goal is to provide the circuits 
necessary to create systems which are far superior to previous gen- 
erations in performance, reliability, cost, weight, and size. Many of 
our innovative product designs offer higher levels of integration, 
advanced architectures, higher density packaging, and system 
enhancement features that are establishing tomorrow's industry 
standards. The company is committed to providing its customers 
with an ever-expanding series of these high-speed, lower-power IC 
solutions to system design needs. 

IDT's commitment, however, extends beyond state-of-the-art 
technology and advanced products to providing the highest level 



of customer service and satisfaction in the industry. Producing 
products to exacting quality standards that provide excellent, long- 
term reliability is given the same level of importance and priority as 
device performance. IDT is also dedicated to delivering these high- 
quality advanced products on time. The company would like to be 
known not only for its technological capabilities, but also for provid- 
ing its customers with quick, responsive and courteous service. 

IDT's product families are available in both commercial and mili- 
tary grades. As a bonus, commercial customers obtain the benefits 
of military, processing disciplines, established to meet or exceed 
the stringent criteria of the applicable military specifications. 

IDT is the leading U.S. supplier of high-speed CMOS circuits. 
The company's high-performance static RAMs, Specialty memo- 
ries, ECL I/O RAMs, logic, DSP, Microprocessors (RISC and MIC- 
ROSLICE™ bit-slice products), data conversion devices, and 
modular subsystem assemblies complement each other to provide 
high-speed CMOS solutions to a wide range of applications and 
systems. 

Dedicated to maintaining its leadership position as a state-of- 
the-art IC manufactuer, IDT will continue to focus on maintaining its 
technology edge as well as developing a broader range of innova- 
tive products. New products and speed enhancements are 
continuously being added to each of the existing product families 
and additional product lines will be introduced. Contact your IDT 
field representative or factory marketing to determine the latest 
product offerings. If you're building state-of-the-art equipment, IDT 
may be able to solve some of your design problems. 




IDT MILITARY AND DESC-SMD PROGRAM 



IDT is a leading supplier of military, high-speed CMOS circuits. 
The company's high-performance static RAMs, Logic, DSP, Micro- 
processor/Data Conversion and Modular Subsystem product lines 
complement each other to provide high-speed CMOS solutions to 
a wide range of military applications and systems. Each product 
line offers products which are fully compliant to the latest revision of 
MIL-STD-883. In addition, IDT offers radiation tolerant, as well as 
enhanced, products. 

IDT has an active program to have a Defense Electronic Supply 
Center (DESC) listing for Standard Military Drawings (SMD) of its 
products. The SMD program allows standardization of militarized 



products and reduction of the proliferation of nonstandard source 
control drawings. This program will go far toward reducing the 
need for each defense contractor to make separate specification 
control drawings for purchased parts. IDT plans to have SMDs for 
many of its product offerings. Presently, IDT has 64 devices which 
are listed or pending listing. The devices are from IDT's SRAM, 
Logic, DSP, Microprocessor and Data Conversion Product Lines. 
IDT expects to add another 75 devices to the SMD program. Users 
should contact either IDT or DESC for current status of products in 
the SMD program. 
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RADIATION HARDENED TECHNOLOGY 



IDT manufactures and supplies radiation hardened products for 
military/aerospace applications. Utilizing special processing and 
starting materials, IDT's radiation hardened devices are able to 
survive in hostile radiation environments. In total dose, dose rate 
and environments where single event upset is of concern, IDT 
products are designed to continue functioning without loss of per- 
formance. IDT can supply all of its products on these processes. 



Total Dose radiation testing is performed in-house on an ARACOR 
X-Ray system. External facilities are utilized for device research on 
gamma cell, LIN AC and other radiation equipment. IDT has an on- 
going research and development program for improving radiation 
handling capabilities (See "IDT Radiation Tolerant/Enhanced 
Products for Radiation Environments" in Section 3) of IDT prod- 
ucts/processes. 
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IDT LEADING EDGE CEMOS TECHNOLOGY 



HIGH-PERFORMANCE CEMOS 

CEMOS™ (the "E" stands for enhanced) is a state-of-the-art 
proprietary CMOS technology initially developed and continually 
refined by IDT to be at the leading-edge of new high-speed CMOS 
processes. It incorporates the best characteristics of traditional 
CMOS, including low power, high noise immunity and wide operat- 
ing temperature range; it also achieves speed and output drive 
equal or superior to bipolar Schottky TTL 

The company has been producing CEMOS products in large 
volume for over seven years. During this time, CEMOS technology 



has been re-engineered and refined from the original 2.5 micron 
CEMOS I to the present CEMOS V direct step-on-wafer, dry etch 
process providing gate lengths as small as submicron (Figure 1). 
Continual advancement of CEMOS technology allows IDT to im- 
plement progressively higher levels of integration and achieve in- 
creasingly faster speeds maintaining the company's established 
position as the leader in high-speed CMOS integrated circuits. 

CEMOS is a technology designed to optimize high-speed, low- 
power and dense integration of advanced architecture VLSI and 
memory products. 
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CEMOS IV = CEMOS III - scaled process optimized for high-speed logic. 

Figure 1. 



DUAL-WELL STRUCTURES 

CEMOS is constructed using an advanced dual-well, or twin- 
well, process architecture (Figure 2) to optimize the overall charac- 
teristics of a high-performance CMOS process. CMOS processes 
using only "P-Wells" result in inferior P (or N) channel transistors or 
compromised P/N channels. This compromise is largely elimi- 
nated by utilizing both a deep underlying main "well" (in this case a 
"P-Well" in "N-substrate") and by altering the doping profile nearer 
the surface of the P-channel transistor regions. The latter region 
becomes the "N-Weil" of the dual-well process. This technique 
allows the fabrication of high-performance transistors in both 
polarities. 

The industry now recognizes that the best combination of bal- 
anced capabilities is achieved using this dual-well approach. This 
construction technique supresses punch-through, minimizes junc- 



tion capacitance and transistor body effects and allows extremely 
fast speeds. In addition, it significantly reduces soft errors induced 
by high-energy alpha particles in fine line geometry memory 
products. 

ELECTROSTATIC DISCHARGE (ESD) 
PROTECTION 

Another traditional limitation associated with many MOS and bi- 
polar products is electrostatic discharge induced failures. This 
problem has also been solved by a combination of IDT's CEMOS 
process and proper circuit design. All IDT products incorporate 
proprietary ESD protection circuitry on all inputs and outputs to en- 
sure that they are insensitive to repeated application of ESD stress 
and do not exhibit the degradation found in other MOS or bipolar 
products which can eventually result in product failure. 
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IDT CEMOS 
Device Cross Section 
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Figure 2. 



Figure 3. 



ALPHA PARTICLES 

Random alpha particles can cause memory cells to temporarily 
lose their contents or suffer a "soft error." Traveling with high en- 
ergy levels, alpha particles penetrate deep into an integrated chip. 
As they burrow into the silicon, they leave a trail of free electron- 
hole pairs in their wake. 

The cause of alpha particles in well documented and under- 
stood in the industry. IDT has considered various techniques to 
protect the cells from this hazardous occurrence. These tech- 
niques include dual-well structures (Figures 2 & 3) and a polymeric 
compound for die coating. Presently, a polymeric compound is 
used in many of IDT's SRAMs; however, the specific technique 
used may vary and change from device generation to the next as 
the industry and IDT improve the alpha particle protection 
technology. 

LATCHUP IMMUNITY 

A combination of careful design layout, selective use of guard 
rings and proprietary techniques have resulted in virtual elimina- 
tion of latchup problems often associated with older CMOS proc- 
esses (Figure 4). The use of NPN and N-channel I/O devices 
eliminates hole injection latchup. Double guard ring structures are 
utilized on all input and output circuits to absorb injected electrons. 
These effectively cut off the current paths into the internal circuits to 
essentially isolate I/O circuits. Compared to older CMOS proc- 
esses which exhibit latchup characteristics with trigger currents 
from 10-20mA, IDT products inhibit latchup at trigger currents sub- 
stantially greater than 700mA. 
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Figure 4. 
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SURFACE MOUNT TECHNOLOGY 



To take full advantage of the low-power aspect of CMOS, and 
obtain two to three times the space savings, CMOS products 
should be used as SMDs (surface mount devices). However, most 
integrated circuits sold today are still packaged in the traditional 
DIP {dual in-line package) configuration and there is a tremendous 
support industry to handle thru-board assembly. 

Determined to utilize CMOS advantages, IDT re-invented the 
DIP. This was accomplished by developing multilayered sub- 
strates (either co-fired ceramic or glass filled epoxy FR-4) with dual 
in-line (DIP) or single in-line (SIP) pins. An advanced IR (InfraRed) 
reflow and vapor phase reflow surface mount technology was also 
developed to produce the most reliable solder connections avail- 
able. 



Products that are to be interconnected to form larger electronic 
elements are electrically tested, environmentally screened, per- 
formance selected and then thermally matched to the appropriate 
ceramic or glass filled epoxy substrates. After modular assembly, 
the finished product is 100% re-tested to ensure that it completely 
performs to the specifications required. 

As a result, IDT produces extraordinarily dense, high-speed 
combinations of monolithic ICs as complex subsystem modular 
assemblies. These modules convert SMDs to user-friendly DIPs/ 
SIPs providing customers with the density advantages of surface 
mount in a format compatible with their extensive, thru-board, 
assembly expertise. 
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STATE-OF-THE-ART FACILITIES AND CAPABILITIES 



Integrated Device Technology is headquartered in Santa Clara, 
California — the heart of the "Silicon Valley." The company's op- 
erations are housed in five facilities totaling close to 400,000 
square feet. These facilities incorporate all aspects of business 
from research and development to design, wafer fabrication, as- 
sembly, environmental screening, test and administration. In- 
house capabilities incorporate scanning electron microscope 
(SEM) evaluation, particle impact noise detection (PIND), plastic 
packaging, military and commercial testing, bum-in, lifetestanda 
full complement of environmental screening equipment. 

IDT's 54,000 square foot Corporate Headquarters houses tech- 
nology and product research and development. Teams equipped 
with state-of-the-art computerized design and analytical tools con- 
duct the continuous research and development required to push 
CEMOS technology forward and to create future product lines. 
This facility contains a 10,000 square foot Class 10 (no more than 
10 particles larger than 0.2 micron per cubic foot) wafer fabrication 
clean room used to produce the Microprocessor, DSP and Logic 
product families, as well as support R&D. 

Located adjacent to the headquarterfacility, forming an IDT cor- 
porate campus, is a 100,000 square foot two-building complex that 
houses the DSP Division and Microprocessor product line. Design 
and product teams, along with administrative functions, are situ- 
ated in these buildings. 

A second small wafer fabrication area, used for research and de- 
velopment, is also located at this site. This facility houses its own 
design tools, laboratories, test and burn-in facilities and in-house 
plastic assembly. 

IDT's Subsystem Division is housed in a third Santa Clara loca- 
tion, only a few blocks away from the other sites. This 37,000 
square foot facility contains the development and product teams 
that produce IDT's FCT, AHCT, IDT39C800 logic families and 
modular assemblies. Included at this facility are a quick turn- 
around hermetic package assembly line and an advanced vapor 
phase reflow surface mounting module assembly area. 

IDT's largest facility is located in Salinas, California, about an 
hour away from Santa Clara. This is the Static RAM Division's 
headquarters, a 100,000 square foot facility located on a 14 acre 
site. Constructed in 1985, this facility houses an ultra-modern 
25,000 square foot high-volume wafer fabrication area measured 



at Class 2-to-3 clean room conditions (a maximum of 2 to 3 parti- 
cles per cubic foot of 0.2 micron or larger) . Careful design and con- 
struction created a clean room environment far beyond the aver- 
age of U.S. fab areas (Class 100), capable of producing large vol- 
umes of very high-density submicron geometry, fast static RAMs. 
This facility also houses shipping areas for IDT's leadership family 
of CMOS static RAMs. This site has future expansion capabilities to 
accomodate a 250,000 square foot complex. 

IDT's Packaging and Assembly Process Development teams 
are located at the Corporate Headquarters in Santa Clara. To keep 
pace with the development of new products and to enhance the 
IDT philosophy of "Innovation," these teams have ultra modern, 
integrated and correspondingly sophisticated equipment and en- 
vironments at their disposal. All manufacturing is completed in 
dedicated clean room areas (Class 1 0K minimum), with all preseal 
operations accomplished under Class 100 Laminar Flow Hoods. 

Development of assembly materials, processes and equipment 
is accomplished in these two facilities under afully operational pro- 
duction environment to ensure reliability and repeatable product. 
The Hermetic Manufacturing and Process Development team 
is currently producing products to the strict requirements of MIL- 
STD-883. The fully automated plastic facility is currently producing 
high volumes of USA manufactured product while developing 
state-of-the-art surface mount technology, patterned after MIL- 
STD-883. 

To extend these philosophies while maintaining strict control of 
our processes, IDT has acquired an operational Assembly and 
Test facility located in Penang, Malaysia. This facility has been 
upgraded to USA standards and is fully operational. As in the 
USA facility, all assemblies will be accomplished under laminar 
flow conditions (Class 100) until the silicon is encased in its final 
packaging. All products in this facility will be manufactured to the 
quality control requirements of MIL-STD-883. 

IDT's facilities total nearly 400,000 square feet of floor space and 
house three wafer fabrication clean rooms, four assembly lines, 
five test areas and four burn-in areas. All of these facilities are 
aimed at increasing our manufacturing productivity to supply ever 
larger volumes of high-performance, cost-effective leadership 
CMOS products. 




SUPERIOR QUALITY AND RELIABILITY 



Maintaining the highest standards of quality in the industry on 
all products is the basis of Integrated Device Technology's manu- 
facturing systems and procedures. From inception, quality and reli- 
ability are built into all of IDT's products. Quality is "designed in" 
at every stage of manufacturing— as opposed to being "tested-in" 
later— in order to ensure impeccable performance. 

Dedicated commitment to fine workmanship, along with devel- 
opment of rigid controls throughout wafer fab, device assembly 
and electrical test, create inherently reliable products. Incoming 
materials and chemicals are subjected to careful inspections. 
Quality monitors, or inspections, are performed throughout the 
manufacturing flow. 

IDT military grade monolithic hermetic products are designed 
to meet or exceed the demanding Class B reliability levels of MIL- 
STD-883 and MIL-M-38510. 

Product flow and test procedures for all monolithic hermetic mili- 
tary grade products are in accordance with the latest revision and 
notice of MIL-STD-883. State-of-the-art production techniques and 
computer-based test procedures are coupled with tight controls 
and inspections to ensure that products meet the requirements for 
100% screening. Routine quality conformance lot testing is per- 
formed as defined in MIL-STD-883, Methods 5004 and 5005. 

For module assemblies, additional screening of the fully assem- 
bled substrates is performed to assure package integrity and 



mechanical reliability. One-hundred percent electrical tests are 
performed on the finished module to ensure compliance with the 
defined "subsystem" specifications. 

By maintaining these high standards and rigid controls through- 
out every step of the manufacturing process, I DT ensures that com- 
mercial, industrial and military grade products consistently meet 
customer requirements for quality, reliability and performance. 

SPECIAL PROGRAMS 

Class S. IDT also has all manufacturing, screening and test 
capabilities in-house (except X-ray and some Group D tests) to per- 
form complete Class S processing per MIL-STD-883 on all IDT 
products and has supplied Class S products on several programs. 

Radiation Hardened. IDT has developed and supplied several 
levels of radiation hardened products for military/aerospace appli- 
cations to perform at various levels of dose rate, total dose, single 
event upset (SEU), upset and latchup. IDT products maintain 
nearly their same high-performance levels built to these special 
process requirements. The company has in-house radiation testing 
capability used both in process development and testing of deliver- 
able product. IDT also has a separate group within the company 
dedicated to supplying products for radiation hardened applica- 
tions and to continue research and development of process and 
products to further improve radiation hardening capabilities. 
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IDT QUALITY CONFORMANCE PROGRAM 



A COMMITMENT TO QUALITY 

Integrated Device Technology's monolithic and modular 
assembly products are designed, manufactured and tested in 
accordance with the strict controls and procedures required by 
Military Standards. The documentation, design and manufac- 
turing criteria of the Quality and Reliability Assurance Program 
were developed and are being maintained to the most current 
revisions of MIL-M-38510 and MIL-STD-883 requirements. 

Product flow and test procedures for all Class B monolithic 
hermetic Military Grade microcircuits are in full compliance with 
paragraph 1.2.1 of MIL-STD-883. State-of-the-art production 
techniques and computer-based test procedures are coupled with 
stringent controls and inspections to ensure that products meet the 
requirements for 100% screening and quality conformance tests 
as defined in MIL-STD-883, Methods 5004 and 5005. 

Product flow and test procedures for all modular hermetic 
products are fully compliant with the MIL-STD-883 test procedures 
for electronic module assemblies on ceramic substrates. 

Product flow and test procedures for all plastic and commercial 
hermetic products are in accordance with industry practices for 
producing highly reliable microcircuits to ensure that products 
meet the IDT requirements for 100% screening and quality 
conformance tests. 

By maintaining these high standards and rigid controls through- 
out every step of the manufacturing process, IDT ensures that our 
products consistently meet customer requirements for quality, 
reliability and performance. 

SUMMARY 

MONOLITHIC HERMETIC PACKAGE PROCESSING 
FLOW (1) 

Refer to the Monolithic Hermetic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless otherwise 
stated. 

1. Wafer Fabrication: Humidity, temperature and particu- 
late contamination levels are controlled and maintained 
according to criteria patterned after Federal Standard 209, 
Clean Room and Workstation Requirements. All critical 
workstations are maintained at Class 100 levels or better. 
Wafers from each wafer fabrication area are subjected to 
Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die-Sort Visual Inspection: Wafers are cut and separated 
and the individual die are 100% visually inspected to strict 
IDT defined internal criteria. 



3. Die Shear Monitor: To ensure die attach integrity, product 
samples are routinely subjected to a shear strength test 
per Method 2019. 

4. Wire Bond Monitor: Products samples are routinely 
subjected to a strength test per Method 201 1 , Condition D, 
to ensure the integrity of the lead bond process. 

5. Pre-Cap Visual: Before the completed package is sealed, I 
100% of the product is visually inspected to Method 2010, i 
Condition B criteria. 

6. Environmental Conditioning: 100% of the sealed prod- 
uct is subjected to environmental stress tests. These 
thermal and mechanical stress tests are designed to 
eliminate units with marginal seal, die attach or lead bond 
integrity. 

7. Hermetic Testing: 100% of the hermetic packages are 
subjected to fine and gross leak seal tests to eliminate 
marginally sealed units or units whose seals may have 
become defective as a result of environmental condition- 
ing tests. 

8. Pre-Burn-ln Electrical Test: Each product is 100% 
electrically tested at an ambient temperature of + 25° C to 
IDT data sheet or the customer specification. 

9. Burn-In: 100% of the Military Grade product is burned-in 
under dynamic electrical conditions to the time and 
temperature requirements of Method 1015, Condition D. 
Except for the . time, Commercial Grade product is 
burned-in to the same conditions as Military Grade 
devices. 

10. Post-Burn-In Electrical: After burn-in, 100% of the 
Class B Military Grade product is electrically tested to IDT 
data sheet or customer specifications over the -55° C to 
+ 125° C temperature range. Commercial Grade products 
are sample tested to the applicable temperature extremes. 

1 1 . Mark: All product is marked with product type and lot code 
indentifiers. MIL-STD-883 compliant Military Grade 
products are identified with the required compliant code 
letter. 

12. Quality Conformance Tests: Samples of the Military 
Grade product which have been processed to the 100% 
screening tests of Method 5004- are routinely subjected to 
the quality conformance requirements of Method 5005. 




NOTE: 



For quality requirements beyond Class B levels such as SEM analysis, X-Ray inspection, Particle Impact Noise Reduction (PIND) test, Class S 
screening or other customer specified screening flows, please contact your Integrated Device Technology sales representative. 
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Monolithic Hermetic Package Processing Flow 



(SEE NOTE 1) 
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HERMETICITY SAMPLE: 
(SEE NOTE 3) 



EXTERNAL VISUAL 



PRE BURN-IN 
ELECTRICAL TEST 



IDT SPEC PROVIDES LOT TRACEABILITY 
I 
1008 COND. C, 24HR/150°C 

I 

1010 COND. C.10 CYCLES 
| -65°CTO +150°C 

2001 COND. E, Y1 Direction 
>30kg(PKG < 5g) 
>20kg(PKG > 5g) 



1014 COND. A or B, 
| <5.0X10- B ATM/CC/SEC. 

1014 COND. C 



IDT SPEC 



FINE LEAK; GRO SS LEAK; 

I COND. A or B COND. C 

, ' or ,_^ < 5.0X10-8 
IDT SPEC ._..«»„,.-, 

i ATM/CC/SEC. 

5004 DC, AC, FUNCTIONAL @ + 25°C 
I (SEE NOTE 2) 



SEE FINAL PROCESSING FLOW ON PAGE 3-3 FOR REMAINDER OF OPERATIONS AND NOTES 
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Monolithic Hermetic Package Final Processing Flow 



Operation 


MIL-STD-883 
Test Method 


Military 
Compliant 


Commercial 


Military 
Temp. Range 


Commercial 
Temp. Range 


Burn-In 


1015/Dat +125°C 
Min. or Equivalent 


100% 
160 Hours 


100% 
16 Hours 


100% 
16 Hours 


Post Burn-in Electrical: Static (DC), Functional and 
Switching (AC) ( 2 ) 


IDT Spec. 


100% 

+ 25,-55& 

+ 125°C 


100% 
+ 125°C 


100% 
+70°C 


Percent Defective Allowed (PDA)* 4 ) 


5004 or IDT Spec. 


5% 


10% 


10% 


Group A Electrical: Static (DC), Functional and 
Switching (AC) < 2 > 


5005 & IDT Spec. . 


Sample 
-55&+125°C 


Sample 
+ 125°C 


Sample 
+70°C 


Mark/Lead Straighten 


IDT Spec. 


100% 


100% 


100% 


+ 25° C Electrical (2) 


IDT Spec. 


100% (5) 


100% 


100% 


Final Visual/Pack 


IDT Spec. 


100% 


100% 


100% 


Quality Conformance Inspection 


5005 (Group B, C, D) 


Yes 


- 


- 


Quality Shipping Inspection 
(Visual/Plant Clearance) 


IDT Spec. 


Sample 


Sample 


Sample 




NOTES: 

1. All screens are 100% unless otherwise noted. 

2. All electrical test programs are per the applicable IDT test specification. 

3. This hermeticity sample is performed after all lead finish operations. 

4. If a lot fails the 5% PDA but is <10%, the lot may be resubmitted to burn-in one time only to the same time and temperature conditions a 
first submission. The subsequent post burn-in electrical test at + 25°C will be performed to a PDA of 3%. 

5. IDT performs a 100% electrical test at +25°C with a 2% PDA limit at this point to satisfy group A requirements, and considers this to be 
equivalent to the group A requirement of an LTPD of 2, with an accept number of 0. If a lot fails the 2% PDA limit, it may be rescreened 
one time only to a tightened PDA limit of 1.5%. 



© 



Quality sample inspection 
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SUMMARY 

MONOLITHIC PLASTIC PACKAGE PROCESSING FLOW 

Refer to the Monolithic Plastic Package Processing Flow 
diagram. All test methods refer to MIL~STD~883 unless otherwise 
stated. 

1; Wafer Fabrication: Humidity, temperature and particu- 
late contamination levels are controlled and maintained 
according to criteria patterned after Federal Standard 209, 
Clean Room and Workstation Requirements. All critical 
workstations are maintained at Class 1 00 levels or better. 
Topside silicon nitride passivation is applied to all wafers 
for better moisture barrier characteristics. 
Wafers from each wafer fabrication area are subjected to 
scanning electron microscope analysis on a periodic 
basis. 
2. Die-Sort Visual Inspection: Wafers are cut and separated 
and the individual die are 100% visually inspected to strict 
internal criteria. 



3. 



4. 



Die Push Test: To ensure die attach integrity, product 
samples are routinely subjected to die push tests. 
Wire Bond Monitor: Product samples are routinely 
subjected to wire bond pull tests to ensure the integrity of 
the lead bond process. 

Pre-cap Visual: Before the package is molded, 100% of 
the product is visually inspected to criteria patterned after 
MlL-STD-883, Method 2010, Condition B. 



6. Post Mold Cure: Plastic encapsulated devices are baked 
to insure an optimum plastic seal so as to enhance mois- 
ture barrier characteristics. 

7. Pre-Burn-In Electrical: Each product is 100% electrically 
tested at an ambient temperature of + 25°C to IDT data 
sheet or the customer specification. 

8. Burn-In: Except for MSI Logic family devices where it may 
be obtained as an option, all Commercial Grade plastic 
package products are burned-in 16 hours at + 125°C (or 
equivalent), utilizing the same burn-in circuit conditions as 
the Military Grade product. 

9. Post-Burn-In Electrical: After burn-in, 100% of the plastic 
product is electrically tested to I DT data sheet or customer 
specifications at the maximum temperature extreme. The 
minimum temperature extreme is tested periodically on an 
audit basis. 

1 0. Mark: All product is marked with product type and lot code 
identifiers. 

11. Quality Conformance Inspection: Samples of the plastic 
product which have been processed to 100% screening 
requirements are subjected to the Periodic Quality Confor- 
mance Inspection Program. Where indicated the test 
methods are patterned after MIL-STD-883 criteria. 
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Monolithic Plastic Package Processing Flow 

(SEE NOTE 1) 



WAFER FABRICATION 



WAFER PREP. FOR ASSEMBLY 

DIE-SORT VISUAL 

DIE OPTICAL INSPECTION 

INCOMING LEAD FRAME VIS/DIM/ ^ K"® 0PTICAL INSPECTION SAMPLE 

SAMPLE (£/-* 

INCOMING DIE ATTACH EPOXY (q)-+ 

~| FRAME LOAD 



SAMPLE 




INCOMING GOLD WIRE 
SAMPLE 



(°y+ 



EPOXY DIE ATTACH AND CURE 
-*-(£) DIE ATTACH PUSH TEST SAMPLE 




INCOMING MOLDING COMPOUND foV* 
SAMPLE V-^ \ 



THERMOSONICWIRE BOND 
(7) LEAD BOND PULL TEST SAMPLE 
PRE-CAP OPTICAL INSPECTION 
«-^J) PRE-CAP OPTICAL SAMPLE INSPECTION 

ENCAPSULATION/MOLD 
CHEMICAL DEFLASH 



BURN-IN BIASED/DYNAMIC AT + 125°C, 

16 HRS. MINIMUM (OR EQUIVALENT) 

ON ALL PRODUCTS 

EXCEPT MSI LOGIC FAMILY DEVICES 

(FCT, AND 39C800), 

ON WHICH IT MAY BE OBTAINED AS 

AN OPTION . 



J 



NOTES: 

1) All screens are 100% unless otherwise noted. 

2) All electrical test programs are per the applicable IDT test specification. 

3) IDT performs a 100% electrical test at +25°C with a 5% PDA limit at this point. 

4) £q% = Quality sample inspection 



POST MOLD CURE 
MECHANICAL DEFLASH 
TRIM/FORM/SINGULATION 
SOLDER DIP 

OPEN/SHORT TEST SAMPLE 
EXTERNAL VISUAL 
PRE-BURN-IN ELECTRICAL TEST +25°C (SEE NOTE 2) 

r I I BURN-IN 

post burn-in electrical test +70°c (see note 2) 
"pda"I * 10 % 

-—(2) electrical test quality sample +70°c (see note 2) 
topside mark 
lead straighten 
100% electrical test +25°c (see note 2) 

PDaI ^5% (SEE NOTE 3) 
I Q I SHIPPING INSPECTION GATE 



S3-5 



SUMMARY 

MODULE ASSEMBLY HERMETIC PACKAGE 
PROCESSING FLOWO) 

Refer to the Module Assembly Hermetic Package Processing 
Flow diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

Components 

1. Military Grade Class B monolithic mlcroclrcult prod' 
ucts utilized in Module Assembly products are 
manufactured and screened in compliance with the 
applicable demanding criteria of MIL-STD-883. (See the 
Monolithic Hermetic Package Processing Flow diagram.) 

2. Commercial Grade monolithic mlcroclrcult products 

utilized in Module Assembly products differ from Military 
Grade only in the burn-in time and electrical test 
temperatures. 

3. Passive components such as chip capacitors are 
obtained from qualified vendors to the applicable military 
and IDT specifications. 

Modules 

1 . Module Assembly: The active and passive components 
and substrates used in the assembly of modules must 
pass incoming inspection requirements. The components 
are then mounted onto the substrate using the reflow 
solder vapor phase technique. 



2. Pre-Burn-ln Electrical Test: Each module is 100% 
electrically tested at an ambient temperature of + 25° C to 
IDT data sheet or the customer specification. 

3. Burn-In: 100% of Military Grade module product is 
burned-ln under the dynamic electrical conditions of 
Method 1015, Condition D, for 44 ± 4 hours at a Ta of 
+ 125°C. Commercial Grade module products do not 
require burn-in. 

4. Post-Burn-In Electrical: After burn-in, 100% of the 
Class B Military Grade product is electrically tested to IDT 
data sheet or customer specifications over the -55° C to 
+ 125° C temperature range. Commercial Grade products 
are sample tested to the applicable temperature extremes. 

5. PDA Calculation: A PDA (Percent Defective Allowed) of 
5% is imposed on all Military module products for the 
25°C parameters after completion of burn-in. 

6. Mark: All product is marked with product type and lot code 
identifiers. MIL-STD-883 compliant Military Grade prod- 
ucts are identified with the required compliancy code 
letter. 

7. Quality Conformance Tests: Samples of the Military 
Grade product which have been processed to 100% 
screening tests are routinely subjected to the Quality 
Conformance Inspection requirements of MIL-STD-883 
applicable to Module Assembly products. 

8. External Visual: Product is 1 00% visually inspected prior 
to shipment to the applicable criteria for modules as 
required by MIL-STD-883. 



NOTE: 



For quality requirements beyond Class B levels, such as SEM analysis, X-ray inspection, Particle Impact Noise Detection (PIND) test, Class S 
screening or other customer specified screening flows, please contact your Integrated Device Technology sales representative. 
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Module Assembly Hermetic Package Processing Flow 



MOTHER BOARD 

INCOMING 

INSPECTION 

( SAMPLE) 



COMPONENT 

INCOMING 

INSPECTION 

(SAMPLE) 



©- 



<°H 



KIT PREPARATION 



PACKAGE CLEAN 



LCC SOLDER DIP 




BOTTOM COMPONENT MOUNT 



REFLOW SOLDER 
VAPOR PHASE 



PACKAGE CLEAN 
] TOP COMPONENT MOUNT 



REFLOW SOLDER 
VAPOR PHASE 

PACKAGE CLEAN 
BUMPER APPLICATION 
FINAL VISUAL INSPECTION 
TRIM 

EXTERNAL VISUAL 

PRE BURN-IN 

ELECTRICAL TEST 

DC, AC, FUNCTIONAL @ 25°C 



SEE FINAL PROCESSING FLOW ON PAGE 3-8 FOR REMAINDER OF OPERATIONS AND NOTES 



S3-7 



Module Assembly Hermetic Package Final Processing Flow 



Operation 


MIL-STD-883 
Test Method 


Military 
Compliant 


Commercial 


Military 
Temp. Range 


Commercial 
Temp. Range 


Burn-In 


1015/Dat+125°C 
Min. or Equivalent 


100% 

44 ± 4 Hours 


- 


- 


Post Burn-in Electrical: Static (DC), Functional and 
Switching (AC)( 2 ) 


IDT Spec. 


100% 

+ 25, -55 & 

+ 125°C 


100% 
+ 125°C 


100% 
+ 70°C 


Percent Defective Allowed (PDA)< 3 > 


5004 


5% 


- 


- 


Group A Electrical: Static (DC), Functional and 
Switching (AC)< 2 > 


IDT Spec. 


Sample 
-55&+125°C 


Sample 
+ 125°C 


Sample 
+ 70°C 


Mark/Lead Straighten 


IDT Spec. 


100% 


100% 


100% 


+ 25° C Electrical (2) 


IDT Spec. 


100% (4) 


100% 


100% 


Final Visual/Pack 


IDT Spec. 


100% 


100% 


100% 


Quality Conformance Inspection 


(Note 5) 


Yes 


- 


- 


Quality Shipping Inspection 
(Visual/Plant Clearance) 


IDT Spec. 


Sample 


Sample 


Sample 



NOTES: 

1. All screens are 100% unless otherwise noted. 

2. All electrical test programs are per the applicable IDT test specification. 

3. If a lot fails the 5% PDA but is <1 0%, the lot may be resubmitted to burn-in one time only to the same time and temperature conditions a 
first submission. The subsequent post burn-in electrical test at +25°C will be performed to a PDA of 3%. 

4. IDT performs a 100% electrical test at +25° C with a 5% PDA limit at this point to satisfy group A requirements, and considers this to be 
equivalent to the group A requirement of an LTPD of 5, with an accept number of 1 . If a lot fails the 5% PDA limit, it may be rescreened 
one time only to a tightened PDA limit of 3%. 

5. IDT presently utilizes QCI tests patterned after method 5005. A new method for module products is under development by the military. 



© 



Quality sample inspection 
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR 
RADIATION ENVIRONMENTS 



INTRODUCTION 

The need for high-performance CMOS integrated circuits in 
military and space systems is more critical today than ever before. 
The lower power dissipation that is achieved using CMOS technol- 
ogy, along with the high complexity and density levels, makes 
CMOS the nearly ideal component for all types of applications. 

Systems designed for military or space applications are 
intended for environments where high levels of radiation may be 
encountered. The implication of a device failure within a military or 
space system clearly is critical. IDT has made a significant contri- 
bution toward providing reliable radiation-tolerant systems by 
offering integrated circuits with enhanced radiation tolerance. Ra- 
diation environments, IDT process enhancements and device tol- 
erance levels achieved are described below. 

THE RADIATION ENVIRONMENT 

There are four different types of radiation environments that are 
of concern to builders of military and space systems. These envi- 
ronments and their effects on the device operation, summarized in 
Figure 1 , are as follows: 

Total Dose Accumulation refers to the total amount of accumu- 
lated gamma rays experienced by the devices in the system, and is 
measured in RADS(SI) for radiation units experienced at the silicon 
level. The physical effect of gamma rays on semiconductor de- 
vices is to cause threshold shifts (Vt shifts) of both the active tran- 
sistors as well as the parasitic field transistors. Threshold voltages 
decrease as total dose is accumulated; at some point, the device 
will begin to exhibit parametric failures as the input/output and 
supply currents increase. At higher radiation accumulation levels, 
functional failures occur. In memory circuits, however, functional 
failures due to memory cell failure often occur first. 

Burst Radiation or Dose Rate refers to the amount of radiation, 
usually photons or electrons, experienced by devices in the sys- 
tem due to a pulse event, and is measured in RADS(SI) per second. 
The effect of a high dose rate or burst of radiation on CMOS inte- 
grated circuits is to cause temporary upset of logic states and/or 
CMOS latch-up. Latch-up can cause permanent damage to the 
device. 

Single Event Upset (SEU) is a transient logic state change 
caused by high-energy ions, such as energetic cosmic rays, strik- 
ing the integrated circuits. As the ion passes through the silicon, 
charge is created either through ionization or direct nuclear colli- 
sion. If collected by a circuit node, this excess charge can cause a 
change in logic state of the circuit. Dynamic nodes that are not ac- 
tively held at a particular logic state (dynamic RAM cells for exam- 
ple) are the most susceptible. These upsets are transient, but can 
cause system failures known as "soft errors." 



Neutron Irradiation will cause structural damage to the silicon 
lattice which may lead to device leakage and, ultimately, functional 
failure. 



RADIATION 
CATEGORY 


PRIMARY 
PARTICLE 


SOURCE 


EFFECT 


Total Dose 


Gamma 


Space or 
Nuclear 
Event 


Permanent 


DoseRate 


Photons 


Nuclear 
Event 


Temporary 

Upset of Logic 

State or 

Latch-Up 


SEU 


Cosmic 
Rays 


Space 


Temporary 

Upset of 
Logic State 


Neutron 


Neutrons 


Nuclear 
Event 


Device Leakage 
Due to Silicon 
Lattice Damage 




Figure 1. 



DEVICE ENHANCEMENTS 

Of the four radiation environments above, IDT has taken consid- 
erable data on the first two, Total Dose Accumulation and Dose 
Rate. IDT has developed a process that significantly improves the 
radiation tolerance of its devices within these environments. Pre- 
vention of SEU failures is usually accomplished by system-level 
considerations, such as error checking and correction (ECC) cir- 
cuitry, since the occurrance of SEUs is not particularly dependent 
on process technology. Through IDT's customer contracts, SEU 
data has been gathered on some devices. Little is yet known about 
the effects of neutron-induced damage. For more information on 
SEU testing, contact IDT's Radiation Hardened Product Group. 

Enhancements to IDT's standard process are used to create ra- 
diation enhanced and tolerant processes. Field and gate oxides 
are "hardened" to make the device less susceptible to radiation 
damage by modifying the process architecture to allow lower tem- 
perature processing. Device implants and Vts adjustments allow 
more Vt margin. In addition to process changes IDT's radiation en- 
hanced process utilizes epitaxial substrate material. The use of epi 
substrate material provides a lower substrate resistance environ- 
ment to create latch-up free CMOS structures. 
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RADIATION HARDNESS CATEGORIES 

Radiation Enhanced ('RE) or Radiation Tolerant ('RT) versions 
of IDT products follow IDT's military product data sheets whenever 
possible (consult factory). IDT's Total Dose Test plan exposes a 
sample of die on a wafer to a particular Total Dose level. This Total 
Dose Test plan qualifies each 'RE or'RT wafer to a Total Dose level. 
Only wafers with sampled die that pass Total Dose level tests are 
assembled and used for orders (consult factory for more details on 
Total Dose sample testing). 

The 'RE and 'RT process enhancements enable IDT to offer 
integrated circuits with varying grades of radiation tolerance, or 
radiation "hardness", as shown in Figure 2. 



Radiation Enhanced process uses Epi wafers and is able to pro- 
vide memory devices that are qualified by IDT's Total Dose test 
plan for levels of 10K RADs Total Dose [RADs/Si]. *RE non- 
memory devices are qualified by IDT's Total Dose test plan for 
levels of 30K RADs Total Dose [RADs (Si)]. Higher Total Dose 
levels are possible for more information contact IDT's Radiation 
Hardened Product Group. 

Radiation Tolerant process uses standard wafer material and is 
able to provide devices (memory and non-memory) that are 
qualified by IDTs Total Dose test plan to 10K RADs Total Dose 
[RADs (Si)]. 



TYPE OF 
RADIATION 



UNITS 



PRODUCT TYPES 
MEMORY MEMORY+ LOGIC 

LOGIC 



IDT 
PROCESS 



Total Dose 



Dose Rate 
(Latchup) 



RADs (Si) 

[Rate: 10K RADs (Si)/min.] 



RADs(Si)/sec. 
[pulse width = 50ns] 



<6K 


<£K 


<;15K 


£10K 


£10K 


£10K 


^10K* 


£10K* 


£30K* 


1.0E8 






1.0E8 






>2.4E10 


>2.4E10 
— No Latchup — 


>2.4E10 



Standard 

Tolerant 

Enhanced 

Standard 

Tolerant 

Enhanced 



*Note: consult IDT's Radiation Hardened Product Group for higher Total Dose level considerations. 



Figure 2. 



Integrated Device Technology can provide radiation tolerant/ 
enhanced versions of any of its products. Consult IDT's Radiation 
Hardened Product Group for product availability/ordering informa- 
tion. 

Please contact your local IDT sales representative or factory 
marketing to determine availability and price of any IDT product 
processed in accordance with one of these levels of radiation 
hardness. 



CONCLUSION 

There has been widespread interest within the military and 
space community in IDT's CMOS product line for its radiation 
hardness levels, as well as its high-performance and low power 
dissipation. To serve this growing need for CMOS circuits that 
must operate in a radiation environment, IDT has created a sepa- 
rate group within the company to concentrate on supplying prod- 
ucts for these applications. Continuing research and development 
of process and products, including the use of in-house radiation 
testing capability, will allow Integrated Device Technology to offer 
continuously increasing levels of radiation-tolerant solutions. 
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Static RAMs 
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SRAM INTRODUCTION 



Integrated Device Technology is the major U.S. supplier of high- 
performance Static Random Access Memories. Leading edge 
CEMOS and BiCEMOS process technology, coupled with 
advanced design techniques, enables IDT to supply our military 
and commercial customers with production volumes of the 
industry's fastest SRAMs. IDT is committed to providing our 
customers with early access to innovative circuit designs, taking 
full advantage of this advanced process technology. This results in 
the broadest range of SRAM speeds, densities and organizations 
available in today's market. 

Integrated with performance leadership at IDT is a commitment 
to provide our customers with a wide selection of SRAM organiza- 
tions. 16K, 64K and 256K devices are offered in x1, x4 and x8 
organizations. This year, these offerings will be expanded to 
include x16 and x9 devices, as well as 1 Megabit densities. To 
further match IDT SRAMs with system architectural needs, several 
devices are available with separate inputs and outputs, additional . 
control features and functions. 

Leadership products offered by IDT include BiCEMOS devices, 
incorporating both TTL and ECL compatible inputs and outputs, as 
well as CEMOS devices offering true CMOS I/O levels. These 
products confirm our charter to offer technology to system design- 
ers in its most friendly and usable form. 

Cache is an area of strong emphasis for IDT. It is critical for 
RISC-based systems, and most microprocessors require caches 
since DRAM speeds have not kept up with microprocessor 
speeds. 

IDT offers the largest Cache-Tag RAM in the industry, the 7174 
(8K x 8); and the fastest Cache-Tag RAM in the industry, the 6178 
(4K x 4). IDT also has the most complete line of Data RAMs avail- 
able anywhere. The 71586 with latched addresses is the industry's 
first specialty RAM intended for cache data storage. 



Our fast standard RAMs with Output Enable are also used as 
Data RAMs, with specifications optimized for the fastest 
I DT79R3000 applications. 

Our intensive and innovative process technology development 
effort has resulted in truly outstanding advances in device perform- 
ance. Over the past 7 years, as an example, our 2K x 8 SRAM has 
been redesigned in successively advanced CEMOS processes, 
progressing from 2\\ geometries to less than 1jj. This resulted in 
access time being improved by about a factor of 1 0, to the currently 
available 15 nanosecond devices. This continuing dedication to 
advancement will result in 1 Megabit CEMOS devices and 256K bit 
BiCEMOS devices this year. v. 

IDT's advanced SRAMs are available in a wide variety of ■ 
packages, ranging from commercial surface mount through DIPs 
and LCCs to military flatpacks. This continually expanding 
package offering is in direct response to critical second-level 
interconnect issues confronting today's system designer. Our 
commitment to technology extends to advanced, cost-effective 
packaging techniques. 

Both commercial and military versions of all IDT SRAMs are 
available. Our military devices are manufactured and processed 
strictly in conformance with all the administrative, processing and 
performance requirements of MIL-STD-883. Having anticipated 
increased military radiation resistance requirements, all devices 
are also offered with special radiation resistant processing and 
guarantees. As a leading supplier of military SRAMs, IDT provides 
performance and quality levels second to none. Our commercial 
products, in fact, share most processing steps with military 
devices. 

IDT's continuing commitment to cutting edge technology and 
performance will assure the availability of SRAMs most compatible 
with the exacting needs of today's systems. Look to IDT SRAMs for 
performance, technology, quality and imaginative solutions to 
memory system problems. 
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CMOS STATIC RAM 
16K(16Kx1-BIT) 



IDT6167SA 
IDT6167LA 



FEATURES: 

• High-speed (equal access and cycle time) 

- Military: 15/20/25/35/45/55/70/85/1 00ns (max.) 

- Commercial: 12/15/20/25/35ns (max.) 

• Low power consumption 

- IDT6167SA 
Active: 200mW (typ.) 
Standby:100pW (typ.) 

- IDT6167LA 
Active: 150mW (typ.) 
Standby: 10yW (typ.) 

• Battery backup operation— 2V data retention voltage 
(lDT6167LAonly) 

• Available in 20-pin CERDIP and plastic DIP, 20-pin Flatpack or 
CERPACK, 20-pin SOIC and 20-pin leadless chip carrier 

• Produced with advanced CEMOS ™ high-performance 
technology 

• CEMOS process virtually eliminates alpha particle soft-error 
rates 

• Separate data input and output 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-84132 is pending listing on 
this function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The I DT6 1 67 is a 1 6,384-bit high-speed static RAM organized as 
16K x 1 . The part is fabricated using IDTs high-performance, high- 
reliability technology -CEMOS. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. 

Access ti mes as fast as 1 2ns are available with maximum power 
consumption of only 660mW._The circuit also offers a reduced 
power standby mode. When CS goes high, the circuit wilj_auto- 
matically go to, and remain in, a standby mode as long as CS re- 
mains high. In the standby mode, the device consumes less than 
10jjW, typically. This capability provides significant system-level 
power and cooling savings. The low-power (LA) version also offers 
a battery backup data retention capability where the circuit typi- 
cally consumes only "IjjW operating off a 2V battery. 

All inputs and the output of the I DT61 67 are TTL-compatible and 
operate from a single 5V supply, thus simplifying system designs. 
Fully static asynchronous circuitry is used, which requires no 
clocks or refreshing for operation, and provides equal access and 
cycle times for ease of use. 

The IDT6167 is packaged in a space-saving 20-pin, 300 mil 
Plastic DIP or CERDIP, plastic 20-pin SOIC, 20-pin flatpack or 
CERPACK and 20-pin leadless chip carrier, providing high board- 
level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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DSC-1 007/1 



IPT6167SA/IDT6167LA CMOS STATIC RAM (16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



A C 


1 


— W^ 


20 


HVcc 


A, C 


2 




19 


^ A 13 


A 2 C 

A C 

A 5 E 


3 


P20-1. 
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TOP VIEW 





LOGIC SYMBOL 




PIN NAMES 






A -A 13 Address Inputs 


D|N 


DATA| N 


C"5 Chip Select 


Dour 


DATA out 


WE Write Enable 


GND 


Ground 


Vcc Power 





ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T ST G 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


W 


■out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
I N GS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



S4-2 



IDT6167SA/IDT6167LACMOS STATIC RAM 16K(16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5« 1 ) 


- 


0.8 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ±10% 



NOTE: 

1. V IL (min.) = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS v cc = 5 ov ±10% 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT6167SA 
MIN. TYP.< 1 > MAX. 


IDT6167LA 
MIN. TYP. <1) MAX. 


UNIT 


llul 


Input Leakage Current 


V cc = Max.,V, N = GND to Vcc 


MIL 
COM'L 


- - 10 
5 


- 5 
2 


JJLA 


HloI 


Output Leakage Current 


V C c = Max. 

CS = V IH ,V 0UT = GND to Vcc 


MIL. 
COM'L 


10 
5 


5 
- - 2 


^A 


Vol 


Output Low Voltage 


l 0L = 8mA Vcc, - Min. 


0.4 


0.4 


V 


Vqh 


Output HIGH Voltage 


I 0H = -4mA, V cc = Min. 


2.4 - 


2.4 - '-■- 


V 



NOTE: 

1 . Typical limits are at V cc = 5.0V, + 25° C ambient. 



DC ELECTRICAL CHARACTERISTICS 


{1) Vcc = 5.0V 


±10%,V LC = < 


D.2V, V H c = Vcc - 0.2V 








SYMBOL 


PARAMETER 


POWER 


6167SA12< 4 > 
COM'L MIL 


6167SA15 
6167LA15 

COM'L MIL 


6167SA20/25 
6167LA20/25 

COM'L MIL 


6167SA35 
6167LA35 

COM'L MIL 


6167SA45< 5 > 
6167LA45< 5 ) 

COM'L MIL 


6167SA55< 5 > 
6167LA55< 5 > 

COM'L MIL 


6167SA70< 5 > 
6167LA70< 5 > 

COM'L MIL 


UNIT 


•cct 


Operating Power 
Supply Current 
CS=V IL , 
Outputs Open, 
Vcc = Max., 
f = 0( 3 ) 


SA 


90 


90 90 


90 90 


90 90 


90 


90 


90 


mA 


LA 


" :*:„.- 


55 60 


55 60 


55 60 


60 


60 


60 


>CC2 


Dynamic 

Operating Current 
CS = V tL 
Outputs Open, 
V C c = Max., 

f = fMAX< 3 > 


SA 


140^ 


120 130 


100 110/100 


100 100 


- 100 


- 100 


- 100 


mA 


LA 


- ;|p 


100 110 


80/70 85/75 


65 70 


65 


- 60 


60 


ISB 


Standby Power 
Supply Current 
(TTL Level) 

cs>v, H , 

Vcc = Max., 
Outputs Open 
f = f MAX (3) 


SA 


•:•:•:•:•:•:•:•:•:•:•:•:• 


50 50 


35 35 


35 35 


35 


35 


35 


mA 


50 '®$Sg 


LA 


- ;™: 


35 35 


30/25 30/25 


20 20 


20 


20 


15 


'SB1 


Full Standby 
Power Supply 
Current (CMOS 
Level) 
CS > V HC . 
V cc = Max., 

Mm > V HC °r 
V lN <V LC f = 0< 3 > 


SA 


10 fjp* 


5 10 


5 10 


5 10 


- 10 


10 


10 


mA 


LA 


- 


0.9 2 


0.05 2/0.9 


0.05 0.9 


- 0.9 


0.9 


0.9 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Also available: 85ns and 100ns Military devices 

3 - * = Wx ( An Inputs cycling atf - 1/t RC ). f = means no address control lines change. 

4. 0°C to +70°C temperature range only. 

5. -55° C to + 125°C temperature range only. 
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IDT6167SA/IDT6167LA CMOS STATIC RAM (16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.™ 


MAX. 


UNIT 


TEST CONDITION 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


v DR " 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 




MIL 
COM'L 


- 


0.5 1.0 


200 300 


U.A 


- 


0.5 1.0 


20 30 


*CDR 


Chip Deselect to Data Retention Time 


cs >V HC 







- 


- 


ns 


t R 0) 


Operation Recovery Time 


v in 2 v HC or < v LC 


W 2 > 


- 


- 


ns 


ii u i (3) 


Input Leakage Current 






- 


- 


2 


uA 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



*CDR 



» m777K ^ 



DATA RETENTION MODE 



\ 



Vor > 2V 



f- 



4.5V 



?S5S 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA 0UT - 



255Q ■ 



5V 
£4800 

± 30pF* 



DATAqut ■ 



2550 - 



5V 

480Q 

±5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for t H z- te, twz and tow) 



* Including scope and jig. 
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IDT61 67SA/IDT6167LA CMOS STATIC RAM 1 6K (1 6K X 1-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


6167SA12< 1 > 
MIN. MAX. 


6167SA15 

6167LA15 

MIN. MAX. 


6167SA20/25 
6167LA20/25 
MIN. MAX. 


6167SA35/45* 2 > 6167SA55< 2 >/70< 2 > 
6167LA35/45* 2 * 6167LA55< 2 >/70< 2 > 
MIN. MAX. MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


12 ;k- 


15 


20/25 


35/45 


55/70 


ns 


*AA 


Address Access Time 


- .!:^2 


15 


20/25 


35/45 


55/70 


ns 


*acs 


Chip Select Access Time 


- .-:••;.•;■ 12 


15 


20/25 


35/45 


55/70 


ns 


*OH 


Output Hold from Address Change 


3 ::••:'••••' - 


3 


5 


5 


5 - 


ns 


*LZ 


Chip Deselect to Output in Low Z< 3 ) 


3..:? : £" 


3 


5 


5 - 


5 


ns 


*HZ 


Chip Select to Output in High Z (3) 


¥>*$ 8 


10 


10 


15/30 


40 


ns 


*PU 


Chip Select to Power Up Timet 3 ) 


&$•' 








- 





ns 


*PD 


Chip Deselect to Power Down Time (3) 


*%*- 12 


15 


20/25 


35 


55/70 


ns 



NOTES: 

1. 0°C 

2. -55° 

3. This 



to +70°C temperature range only. 

'C to +125°C temperature range only. Also available: 85 and 100ns Military devices. 

parameter guaranteed but not tested. 




TIMING WAVEFORM OF READ CYCLE NO. 1 (12) 



ADDRESS 



DATA out 



X 



PREVIOUS DATA VALID 



t RC (5)- 



) nrr> ( 



x 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 (13) 

t RC (5)- 



CS 



DATA 0UT 



Vcc Ice 
SUPPLY , 
CURRENT 'sb 



\ 



WW- 



yr 



a 



/ 



DATA VALID 



— te <«>-** 



} 



HIGH IMPEDANCE 



X 



NOTES: 

1. WE is High for READ Cycle. 

2. CS is low for READ cycle. 

3. Address valid prior to or coincident with US transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT6167SA/IDT6167LA CMOS STATIC RAM (1 


6KX1-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


6167SA12™ 
MIN. MAX. 


6167SA15 

6167LA15 

MIN. MAX. 


6167SA20/25 
6167LA20/25 
MIN. MAX. 


6167SA35/45< 2 > 6167SA55< 2 >/70< 2 > 
6167LA35/45< 2 > 6167LA55< 2 >/70< 2 > 
MIN. MAX. MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


12 ,;!:- : 


15 


20/20 


30/45 


55/70 


ns 


*cw 


Chip Select to End of Write 


12 : '/.r 


15 


15/20 


30/40 


45/55 


ns 


'W 


Address Valid to End of Write 


12 - : ?:t-?- 


15 


15/20 


30/40 


45/55 


ns 


*AS 


Address Set-up Time 


^ff _ 














ns 


*WP 


Write Pulse Width 


12 S::' - 


13 


15/20 


30 


35/40 


ns 


*WR 


Write Recovery Time 


-'■•:':;• - 














ns 


*DW 


Data Valid to End of Write 


10 ....."; 


10 


12/15 


17/20 


25/30 


ns 


*DH 


Data Hold Time 


k-f .e : 














ns 


*WZ 


Write Enable to Output in High Z (3) 


•§0ff 6 


7 


8 


15/30 


40 


ns 


*0W 


Output Active from End of Write (3) 


: i&% 














ns 



NOTES: 

1. 0°C 

2. -55° 

3. This 



to +70°C temperature range only. 

C to + 125°C temperature range only. Also available: 85 and 100ns Military devices. 

parameter guaranteed but not tested. 
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IDT6167SA/IDT6167LA CMOS STATIC RAM 16K (16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) ( 



ADDRESS 



US 



zx 



WE 



DATA out 



DATA,, 



< 



V 



w 



■ t wz (5) - 



> 



x 



y 



X DW *" 



x 



VALID 



-t ow (5)- 



DATA 



X 



y 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1 ' 2 ' 3 ' 4) 



ADDRESS 



US 



We" 



DATA IN 



ZX 



X 



V 



X 



y 



x 



VALID 



» *v 



T DW *" 



y 



DATA 



X 



NOTES: 

1 . WE or US must be high during all address transitions. 

2. A write occurs during the overlap <t WF J of a low US and a low WE. 

3. t W R is measured from the earlier of US or WE going high to the end of the write cycle. 

4. If the US low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

5. Transition is measured ±200 mV from steady state with a 5pF load (including scope and jig). 
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IDT6167SA/IDT6167LA CMOS STATIC RAM (16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 



l SB vs. tAA (35ns Device) 



1.5 
1.3 

O 

™ 1.1 

m 
0.7 

0.5 







T/ 


, = 25 
c = 5. 


»C 

DV 











































25 35 45 55 75 85 
tAA(ns) 



1.2 

1.1 

o 
^l 1.0 

1 

2 0.9 

O 
JP 
0.8 


Ice vs * *aa (35ns Device) 






1 1 
T A = 25° C 
V cc = 5.0V 











































25 35 45 55 75 85 
tM( n s) 



1.5 



O 
O 



1.0 



4.0 



Ice vs > Supply Voltage 





T 


ft = 25'C 


, 






/ 






/ 







5.0 
VccOO 



6.0 



Ice vs - Temperature 



l SB vs. Supply Voltage 



l SB vs. Temperature 



1.2 



O 
O 



1.0 



0.8 







v c0 = 


= 5.0V 



















-60 



40 
T A (°C) 



140 



1.5 



m 



1.0 







T A = 2 


5°C 



















4.0 



5.0 
V C c(V) 



6.0 



1.1 



1.0 



0.9 







Vco = 


5.0V 



















-60 



40 
T A (°C) 



140 



l SB1 vs. Supply Voltage 



l SB1 vs. Temperature 



Isbi vs. Vj N 



1.2 



1.1 



CQ1.0 
to 



0.9 



0.8 



0.7 















T A = + 


25° C ~ 



































4.0 



5.0 
VccOO 



6.0 



100.0 



} 10.0 



1.0 













\ 


cc = 5.C 


V j 



































-60 



40 
T A (°C) 



140 



100K 



10K 



w 1K 



100 



10.0 







\ 


'cc = 


5.0V 






K 




T A = 


25°C 






t 


X 


\ 








, 




\ 


















J 








>_ 





12 3 4 5 

V, N (V) 
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IDT6167SA/IDT6167LA CMOS STATIC RAM 16K (16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 

'ccdr vs * Temperature 

100.0 



Q10.0 

8 



1.0 















^CCDR - 


>V 



















-60 



40 
T A (°C) 



140 



1 aa » *acs vs - Su PPly Voltage 



1.2 



CO 

a 1 - 1 



'1.0 



0.9 



0.8 







T A = 


25°C 



































4.0 



5.0 
Vcc(V) 



6.0 



t AA ,t ACS vs. Temperature 



1 aa» 1 acs vs - Output Loading 



1.2 



co 1 1 



<5 1.0 



0.9 



0.8 



Vcc = 


= 5V 







































-60 



40 
T A (°C) 



140 



1.3 






1.0 



0.9 



Vcc = 
T A = 


= 5V 
25° C 


/ 





































100 200 300 

C L (pF) 



TRUTH TABLE 



MODE 


cs 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


DATA 0UT 


Active 


Write 


L 


L 


HighZ 


Active 



CAPACITANCE (T A = +25°c,f = i.omhz) 



SYMBOL 


PARAMETERS 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


7 


PF 


C OUT 


Output Capacitance 


V ut= 0V 


7 


PF 



NOTE: 

1 . This parameter is determined by device characterization and is not 
production tested. 
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IDT6167SA/IDT6167LA CMOS STATIC RAM (16Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 
D 

L 

SO 

E 

F 

Y 

12 
15 
20 
25 
35 
45 
55 
70 
85 
100 

SA 
LA 

6167 



Commercial (0°Cto +70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 

CERDIP 

Leadless Chip Carrier 

Small Outline IC 

CERPACK 

Flatpack 

SOJ 

Commercial Only 



» Speed in Nanoseconds 



Military Only 
Military Only 
Military Only 
Military Only 
Military Only 

Standard Power 
Low Power 



16K (16Kx 1-Bit) CMOS Static RAM 
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CMOS STATIC RAM 
64K(64Kx1-BIT) 



IDT7187S 
IDT7187L 



FEATURES: 

• High speed (equal access and cycle time) 

- Military: 25/30/35/45/55/70/85ns (max.) 

- Commercial: 15/20/25/30/35/45ns (max.) 

• Low power consumption 

- IDT7187S 

Active: 300mW (typ.) 
Standby: 100pw (typ.) 

- IDT7187L 

Active: 250mW (typ.) 
Standby: 30pw (typ.) 

• Battery backup operation— 2V data retention (L version only) 

• JEDEC standard high-density 22-pin plastic and hermetic DIP, 
24-pin plastic SOIC, 22-pin and 28-pin leadless chip carrier and 
24-pin flatpack and CERPACK 

• Produced with advanced CEMOS™ high-performance 
technology 

• Separate data input and output 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Military product compliant to MlL-STD-883, Class B 

• Standard Military Drawing# 5962-86015 is pending listing on 
this function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT7187 is a 65,536-bit high-speed static RAM organized as 
64Kx 1. It isfabricated using IDT's high-performance, high-reliabil- 
ity technology, CEMOS. Access times as fast as 1 5ns are available 
with maximum power consumption of 880mW. 

Both the standard (S) and low-power (L) versions of the IDT71 87 
provide two standby modes— Isb and Isbl Isb provides low-power 
operation (358mW max.); Isbi provides ultra-tow-power operation 
(5mW max.). The low-power (L) version also provides the capabil- 
ity for data retention using battery backup. When using a 2V bat- 
tery, the circuit typically consumes only 30pW. 

Ease of system design is achieved by the IDT7187withfull asyn- 
chronous operation, along with matching access and cycle times. 
The device is packaged in an industry standard 22-pin, 300 mil 
plastic or hermetic DIP, 24-pin plastic SOIC, 22- and 28-pin lead- 
less chip carriers, or 24-pin flatpack or CERPACK. 

Military grade product is manufactured in compliance with the 
latest revision of MlL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




LOGIC SYMBOL 



FUNCTIONAL BLOCK DIAGRAM 





DATA out 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT7187S/1DT7187L CMOS STATIC RAM 64K (64Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 




AqC 

Aid 

A 2 E 

A 3 C 

A 4 C 

NCE 

A 5 C 

A 6 C 

A 7 C 

DATA 0UT C 

WEE 

GND C 



21 
20 

S024-2 19 

& 18 

Y24-2 „ 



3 v cc 

J A 15 

3 A 14 
3 A 13 

3 a 12 
3 NC 
3 A t1 
3 A 10 
3 A 9 
3 A 8 
3 DATA |, 

3 ns 



NCC 
A C 
A,C 
A 2 C 
A 3 C 
A 4 C 
A 5 CI 

a 6 c: 

A 7 C 

DATA 0UT C 

GNDC 



22 
21 
20 

F24-1 19 
E24-1 18 



3V CC 
3 A 15 
3 A 14 
3A 13 
3 A 12 
3A n 

3nc 

3 a 10 

3 Ag 

3 A 6 

3 DATA| N 

3 C5 



NDEX-x 




<" 


<°>8 


< 








2 


Lj 22 


21 




A 2 


p 


3 


1 


20 H 


A 14 


A 3 


P 


4 




19 d 


A13 


A 4 


P 


5 




18 d 


A12 


A 5 


P 


6 


L22-1 


17 d 


An 


A 6 


P 


7 




ie d 


A10 


A 7 


P 


8 




is d 


A 9 


DATAqut 


P 


g 

10 

n 


11 12 

n n 


14 d 

13 


A 8 






N 


its 

CD 


z 

if 








Q 
22-PIN LCC 
TOP VIEW 





SOIC/SOJ 
TOP VIEW 



INDEX- 



FLATPACK/CERPACK 
TOP VIEW 



PIN NAMES 






Ao-A 15 Address Inputs 


DATA| N 


Data Input 


CS Chip Select 


DATAqut 


Data Output 


WE Write Enable 


GND 


Ground 


V C c Power 





ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T B | AS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


W 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 




RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


Ml 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V IL (min.) - -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 
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IDT7187S/IDT7187LCMOS STATIC RAM 64K<64Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT7187S 
VfPP 


MAX. 


MIN. 


IDT7187L 
TYP.W MAX. 


UNIT 


HJ 


Input Leakage Current 


V cc = Max.,V, N = GNDtoVcc 


MIL 
COM'L. 


— 


— 


10 
5 


— 


5 
2 


" [lA 


I'loI 


Output Leakage Current 


Vcc = Max. 

CS~= V ih .Vout= GNDtoV cc 


MIL 
COM'L 


- 


- 


10 
5 


_ 


5 
2 


U-A 


Vol 


Output Low Voltage 


I l= 10mA, Vcc = Min. 


- 


- 


0.5 


- 


0.5 


V 


I 0L = 8mA, V cc = Min. 


- 


- 


0.4 


- 


0.4 


v 


Voh 


Output High Voltage 


Ioh= -4mA, V C c = Min. 


2.4 


- 


- 


2.4 


- 


V 



NOTE: 

1 . Typical limits are at Vcc - 5.0V, + 25° C ambient. 



DC ELECTRICAL CHARACTERISTICS * 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


POWER 


7187S15 
COM'L MIL 


7187S20 
COM'LMIL. 


7187S25 
7187L25 

COM'LMIL 


7187S30/35 
7187L30/35 

COM'L MIL 


7187S45/55W 
7187L45/55< 3 > 

COM'L MIL 


7187S70 
7187L70 

COM'L MIL 


7187S85 
7187L85 

COM'LMIL 


UNIT 


'cci 


Operating Power 
Supply Current 
Cs" = V lL , 
Outputs Open 
V cc = Max., 
f = 0< 2 > 


S 


IJpP^ 


120 140 


90 105 


90 105 


90 105 


- 105 


- 105 


mA 


L 


'-' " " J- 


- 


70 85 


70 85 


70 85 


85 


- 85 


'CC2 


Dynamic 

Operating Current 
CS = V IL , 
Outputs Open, 
Vcc = Max., 

f = fMAX< 2 > 


S 


il|||i^ 


155 175 


120 130 


110 120 


110 120 


120 


- 120 


mA 


L 


i*™ r 


- 


100 110 


95/90 110/100 


85 95 


90 


90 


'SB 


Standby Power 
Supply Current 
(TTL Level) 
CS>V,h. 
Vcc = Max., 
Outputs Open 


S 


Wimmr 


60 65 


55 55 


45 50 


45 50 


50 


- 50 


mA 


L 




- 


45 50 


40/35 45/40 


30/25 35/30 


28 


28 


'SB1 


Full Standby 
Power Supply 
Current (CMOS 
Level) 
CS > V HC , 
Vcc 53 Max., 
Mn > V H c or 
V, N <V LC ,f = 0< 2 > 


S 


K§.:,:<- 


20 25 


15 20 


15 20 


15 20 


20 


20 


mA 


L 


- 


- 


0.3 1.5 


0.3 1.5 


0.3 1.5 


1.5 


1.5 



NOTES: 

1 . All values are maximum guaranteed values. 

2 - f = fMAX (AH inputs except Chip Select cycling at f = 1/t RC ). f = 

3. -55°C to + 1 25°C temperature range only. 



means no address or control lines change. 
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1DT7187S/IDT7187L CMOS STATIC RAM 64K (64Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


V cc @ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D R 


Vcc for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


CS>V HC 

Vin^ V HC or<V LC 


MIL 
COM'L 


■ - 


10 15 
10 15 


600 900 
150 225 


HA 


, tc D R< 3 > 


Chip Deselect to Data Retention Time 







- 


-. 


ns 


t R 0) 


Operation Recovery Time 


*RC< 2 > 


- 


- 


ns 


Hul {3) 


Input Leakage Current 


- 


- 


2 


|lA 



NOTES: 

1. T A = +25°C 

2. t RC a Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



Vcc 



- mrm ^ 



4.5V ^ 



DATA RETENTION MODE 



Vn R > 2V 



f- 



4.5V 



IfSSS 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA 0UT - 



5V 



480Q 



2550. < y 30pF* 



DATAqut ■ 



2550 



5V 

| 480O 

±5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(fortHz.tLz.twz and t ow ) 



' Including scope and jig. 
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IDT7187S/1DT7187LCMOS STATIC RAM 64K (64Kx 1-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10% 


All Temperature Ranges) 








SYMBOL 


PARAMETER 


7187S15< 1 >/20 
MIN. MAX. 


7187S25/30 

7187L25/30 

MIN. MAX. 


7187S35/45 

7187L35/45 

MIN. MAX. 


7187S55< 2 > 
7187L55 (2) 
MIN. MAX. 


7187S70 {2 > 
7187L70 (2) 
MIN. MAX. 


7187S85< 2 > 

7187L85 (2) 

MIN. MAX. 


UNIT 


READ CYCLE 


tRC 


Read Cycle Time 


15/20 >Xr 


25/30 


- 


35/45 


55 


70 


85 


ns 


*AA 


Address Access Time 


- : ^5/20 


- 


25/30 


35/45 


55 


70 


- 85 


ns 


*ACS 


Chip Select Access Time 


- ... 15/20 


- 


25/30 


35/45 


55 


70 


85 


ns 


toH 


Output Hold from Address Change 


5 ^5 v - 


5 


- 


5 


5 


5 


5 


ns 


t|_z 


Chip Select to Output in Low Z < 3 > 


5 .if- - 


5 


- 


5 


5 


5 


5 


ns 


t H z 


Chip Deselect to Output in High Z (3) 


-•:J2 6 


- 


12/15 


17/20 


30 


30 


40 


ns 


tpu 


Chip Select to Power Up Time (3) 


fit 





- 











- 


ns 


*PD 


Chip Deselect to Power Down 
Time 0) 


Sfi* 15/20 


- 


20/30 


30/35 


35 


35 


40 


ns 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

TIMING WAVEFORM OF READ CYCLE NO. 1 (1 ' 2) 




ADDRESS 



DATA OU T 



X 



t R c< 5 >- 



*AA 



PREVIOUS DATA VALID >V /\ TV >V 



X 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 3) 



US 



DATA 0UT 



V cc SUPPLY 



CURRENT fcB 



\ 



t RC ( 5 )- 



tLZ< 4 >- 



LZJC 



f 



■tHzW"* 



DATA VALID 



HIGH IMPEDANCE 



y 



tp D *- 



1 



NOTES: 

1. WE is High for READ Cycle. 

2. CS is low for READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7187S/IDT7187L CMOS STATIC RAM 64K (64Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7187S15< 1 >/20 
MIN. MAX. 


7187S25/30 

7187L25/30 

MIN. MAX. 


7187S35/45 

7187L35/45 

MIN. MAX. 


7187S55< 2 > 
7187L55 (2) 
MIN. MAX. 


7187S70< 2 > 
7187L70 (2) 
MIN. MAX. 


7187S85< 2 > 

7187L85 (2) 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


12/15 .>ss 


25/30 


35/45 


55 


70 


85 


ns 


tew 


Chip Select to End of Write 


12/15 


20/22 


25/40 


50 


55 


65 


ns 


Uw 


Address Valid to End of Write 


12/15 =- : ::;.;T~ 


20/22 


25/40 


50 


55 


65 


ns 


tAS 


Address Set-up Time 


i||* - 

















ns 


*WP 


Write Pulse Width 


12/15 ... 


20 


20/25 


35 


40 


45 


ns 


*WR 


Write Recovery Time 


«;:;i;: : - - 

















ns 


W 


Data Valid to End of Write 


S/lfl:' " 


15/20 


15/25 


25 


30 


35 


ns 


tDH 


Data Hold Time 


$/; •::' 


5 


5 


5 


5 


5 


ns 


W 


Write Enable to Output in High Z< 3 > 


•ftf 6 ' 8 


12/15 


15/30 


30 


30 


40 


ns 


*OW 


Output Active from End of Write ( 3 ) 


: i:|: :: . 

















ns 



NOTES: 

1 . 0°C to + 70 °C temperature range only. 

2. -55° C to + 1 25° C temperature range only. 

3. This parameter guaranteed but not tested. 
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IDT7187S/IDT7187L CMOS STATIC RAM 64K (64K x 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) 



ADDRESS 



CS 



WE 



DATA 0UT 



DATA,* 



Z5< 



< 



v 



"N. 



X 



s 



DATA VALID 



)C 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1 ' 2 ' 3 ' 



(1,2,3,4) 



ADDRESS 



C5 



WE 



DATA „ 



=X 



X 



X 



X 



x 



y 



X DW *" 



X 



X DH » 



DATA VALID 



)C 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low C~S and a low WE. 

3. t W R is measured from the earlier of Cl> or WE going high to the end of the write cycle. 

4. If the U5 low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

5. Transition is measured ±200 mV from steady state with a 5pF load {including scope and jig). 
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1DT7187S/IDT7187L CMOS STATIC RAM 64K (64Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


es~ 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


Dout 


Active 


Write 


L 


L 


HighZ 


Active 



CAPACITANCE (T A = +25*c, f = lomhz) 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


N^=0V 


8 


pF 


CoUT 


Output Capacitance 


v OLrr =ov 


8 


PF 



NOTE: 

1 . This parameter is determined by device characterization, but is not 
production tested. 



ORDERING INFORMATION 



IDT 



xxxxx 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 


Commercial (0°Cto +70°C) 


B 


Military (-55° C to + 125°C) 




Compliant to MIL-STD-883, Class B 


D 


Ceramic DIP 


P 


Plastic DIP 


C 


Sidebraze DIP 


L 


Leadless Chip Carrier (specify 22 or 28 pins) 


SO 


Small Outline IC 


E 


CERPACK 


F 


Flatpack 


Y 


Small Outline (J-Bend) 


15 


Commercial Only "^ 


20 


Commercial Only 




25 






30 






35 


■ 


> Speed in Nanoseconds 


45 






55 


Military Only 




70 


Military Only 




85 


Military Only J 


S 


Standard Power 


L 


Low Power 


7187 


64K(64Kx 1-Bit) 
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CMOS STATIC RAM 
256K(256Kx1-BIT) 



PRELIMINARY 
IDT71257S 
IDT71257L 



FEATURES: 

• High-speed (equal access and cycle time) 

- Military: 25/35/45/55/70ns (max.) 

- Commercial: 20/25/35/45/55ns (max.) 

• Low-power operation 

- IDT71257S 

Active: 400mW (typ.) 
Standby: 400pW (typ.) 

- IDT71257L 

Active: 350mW (typ.) 
Standby: 100pW (typ.) 

• Battery backup operation -2V data retention (L version only) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Static operation: no clocks or refresh required 

• Available in high-density industry standard 24-pin, 300 mil DIP, 
24-pin SOIC, and LCC. 

• Three-state outputs 

• Military product compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The IDT71 257 is a 262,144-bit high-speed static RAM organized 
as 256Kx 1. It is fabricated using IDT's high-performance, high-re- 
liability CEMOS technology. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. 

Access times as fast as 20ns are available with typical power 
consumption of only 350mW. The IDT71257 offers a reduced 
power standby mode, Isbi , which enables the designer to greatly 
reduce device power requirements. This capability provides sig- 
nificant system level power and cooling savings. The low-power 
(L) version also offers a battery backup data retention capability 
where the circuit typically consumes only 1 OOpW operation off a 2V 
battery. 

All inputs and outputs of the IDT71257 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, providing equal access and cycle times 
for ease of use. 

The IDT71257 is packaged in a 24-pin 300 mil DIP, a 24-pin 
SOIC, and a 28-pin Leadless chip carrier, providing high board- 
level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



A r 






24 


UVcc 


Aig 


2 




23 


Ha 17 


A 2 C 


3 




22 


3 Aie 


A 3 P 


4 




21 


]Ai5 


A 4 C 


5 


P24-1 


20 


3 A14 


A 6 C 


6 


Y24-1 


19 


3 A13 


AeC 




C24-1 
& 


18 


Ha 12 


A 7 C 


8> 


3024-2 


17 


I] An 


AsC 


9 




16 


I]Aio 


Dout £ 


10 




15 


]A 9 


WE" c 


11 




14 


3 Din 


GND C 


12 




13 


HC3 






DIP/SOIC 








ropviEw 





ADDRESSES ^ 




DATAout 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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DSC-1016/1 



IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256K X 1-BIT) 



MILITARY A(^D COMMERCIAL TEMPERATURE RANGES 



LOGIC SYMBOL 




NDEX-^ 






CM 

< 

LJ 

3 


< 
2 


< 

IT 
u 


i 

28 


< 














LJ 

27 








NC 


P 


4 












26 


c:i 


NC 


A 3 


p 


5 












25 


d 


Aie 


A 4 


p 


6 












24 


d 


A15 


A 5 


p 


7 












23 


d 


A 14 


A e 


p 


8 




L28-2 




22 


d 


At 3 


A 7 


p 


9 












21 


d 


A 12 


A 8 


p 


10 












20 


d 


An 


DATA 0UT 


III 


11 












19 


[ii 


A10 


NC 


p 


12 


13 


14 

n_ 

Q 
CD 


15 

? 


16 
_Tj_ 

2 

Q 


17 

n 


18 


d 


NC 








g 


a> 
< 


































LCC 
TOP VIEW 











PIN NAMES 



A0-A17 


Addresses 


Din 


Data Input 


eg 


Chip Select 


WE 


Write Enable 


D OUT 


Data Output 


GND 


Ground 


Vcc 


Power 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to + 125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V lL 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V |L = -3.0V for pulse width less than 20ns. 



DC ELECTRICAL CHARACTERISTICS v cc = 5.ov±io% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71257S 
MIN. MAX. 


IDT71257L 
MIN. MAX. 


UNIT 


iy 


Input Leakage Current 


V cc = Max.,V IN = GNDtoV cc 


MIL 
COM'L 


10 


5 


HA 


5 


2 


I'loI 


Output Leakage Current 


V C c= Max. 

CS = V lH ,V uT= GNDtoV cc 


MIL. 
COM'L 


10 


5 


HA 


5 


2 


v ol 


Output Low Voltage 


l 0L - 8mA, Vc C = Min. 
I l = 10mA, V cc = Min. 


0.4 


0.4 


V 


0.5 


0.5 


V 


Voh 


Output High Voltage 


Ioh = -4mA, V cc = Min. 


2.4 


2.4 


V 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256K x 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS < 1 > 


(Vcc = 5V ±10%, V LC = 0.2V, V HC = V cc - 


0.2V) 








SYMBOL 


PARAMETER 


POWER 


FUNCTION 


71257S20 
71257L20 


71257S25W 
71257L25W 


71257S35 
71257L35 


71257S45 
71257L45 


71257S55 
71257L55 


71257S70 
71257L70 


UNIT 


COM'L MIL. 


COM'L MIL. 


COM'L MIL 


COM'L MIL 


COM'L. MIL 


COML MIL 


•cci 


Operating Power 
Supply Current 
CS = V, L , 
Outputs Open, 
V cc = Max., f = 0< 3 > 


S 


READ 


70 


60 70 


50 60 


50 60 


50 60 


- 60 


mA 


WRITER 


120 


110 120 


100 110 


100 110 


100 110 


- 110 


L 


READ 


50 


40 50 


30 40 


30 40 


30 40 


- 40 


WRITS 2 ) 


110 


100 110 


90 100 


90 100 


90 100 


- 100 


'CC2 


Dynamic Operating 
Current 
CS = V lL , 
Outputs Open, 
V cc =Max.,f = f MAX (3) 


S 


READ 


170 


160 170 


150 160 


150 160 


150 160 


- 160 


mA 


WRITE^ 


170 


160 170 


150 160 


150 160 


150 160 


- 160 


L 


READ 


150 


140 150 


130 140 


130 140 


130 140 


- 140 


WRITE* 2 ) 


150 


140 150 


130 140 


130 140 


130 140 


- 140 


'SB 


Standby Power 
Supply Current 
{TTL Level) 

CS > Mh. 
V cc = Max., 
Outputs Open, 
f = f MA x< 3) 


S 




35 


35 35 


35 35 


35 35 


35 35 


- 35 


mA 


L 




20 


20 20 


20 20 


20 20 


20 20 


- 20 


'SB1 


Full Standby Power 
Supply Current 
(CMOS Level) 
CS > V HC ,V CC = Max. 
f = 0< 3 > 


S 




30 


30 35 


30 35 


30 35 


30 35 


- 35 


mA 


L 




1.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


- 4.5 




NOTES: 

1. All values are maximum guaranteed values. 

2. Write cycle current specifications are included to aid in the design of extremely sensitive applications. It should be noted that in most systems the ratio of 
read cycles to write cycles is extremely high. When comparing these figures to those on other data sheets, we recommend that the read cycle data is used 
(especially where "Average" current consumption figures are specified). 

3. At f = f MAX address and data inputs are cycling at the maximum frequency of read cycles of 1/t RC - f = means no input lines change. 

4. Preliminary data for military devices only. 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v lN =ov 


11 


PF 


C OUT 


Output Capacitance 


V OUT= 0V 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 



TRUTH TABLE (V LC = 0.2V, v HC = v cc - o.2V) 



WE 


CS" 


OUTPUT 


MODE 


X 


H 


Hi-Z 


Standby (I S b) 


X 


Vhc 


Hi-Z 


Standby (Isbi) 


H 


L 


D ut 


Read 


L 


L 


Hi-Z 


Write 



NOTE: 

1. H = V IH .L: 



V| L , X - Don't Care 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC ^V C c-0-2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.< 1 > 


MAX. 


UNIT 


TEST CONDITIONS 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D R 


V C c for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


cs>v HC 


MIL 


- 


50 75 


2000 3000 


HA 


COM'L 


- 


50 75 


500 750 


t C DR< 3 > 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R 0) 


Operation Recovery Time 


W 2 > 


- 


- 


ns 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed, but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



- szzzz^ 



DATA RETENTION MODE 



K 



f> 



4.5V 



;\SSK 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5 ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA 0UT 



5V 



2550 < =r 30pF* 



480Q 



DATAqut 



255C1J 



5V 

i 480Q 

T 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 

(for t iz, tcLZi toHZ» 
twHZftcHZi tow) 



* Including scope and jig. 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256K x 1 -BIT) 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 


(Vcc = 


5V ±10%, All Temperature Ranges) 








SYMBOL 


PARAMETER 


71257S20< 1 > 
71257L20 (1) 
MIN. MAX. 


71257S25 
71257L25 
MIN. MAX. 


71257S35 
71257L35 
MIN. MAX. 


71257S45 
71257L45 
MIN. MAX. 


71257S55 
71257L55 
MIN. MAX. 


71257S70< 2 > 
71257L70 (2) 
MIN. MAX. 


UNIT 


READ CYCLE 


tRC 


Read Cycle Time 


20 


- 


25 


35 


45 


55 


70 


ns 


*AA 


Address Access Time 


- 


20 


25 


35 


45 


55 


70 


ns 


Ucs 


Chip Select Access Time 


- 


20 


25 


35 


45 


55 


70 


ns 


*CLZ 


Chip Select to Output in Low Z t3) 


5 


- 


5 


5 


5 


5 


5 


ns 


tpu 


Chip Select to Power Up Time < 3 ) 





- 

















ns 


*PD 


Chip Deselect to Power Down Time (3) 


- 


20 


25 


35 


45 


55 


70 


ns 


^CHZ 


Chip Deselect to Output in High Z {3) 


- 


10 


13 


15 


20 


25 


30 


ns 


toH 


Output Hold from Address Change 


5 


- 


5 


5 


5 


5 


5 


ns 




NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55 °C to + 1 25° C temperature range only. 

3. This parameter guaranteed but not tested. 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



z>c 



CS 



DATA out 



v 



*ACS 



>c 



s 



■t CH Z (4) - 



ymh 



TIMING WAVEFORM OF READ CYCLE NO. 2 ( 



ADDRESS 



DATA 0UT 



Z>( 



)C 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ' 3) 



cs 



DATA out 



V 



*ACS~ 

t CLZ «) — 



y 



w< 4 >- 



y 



NOTES: 

1 . WE" is high for read cycle. 

2. Device is continuously selected, C~S - V jL . 

3. Address valid prior to or coincident with CS" transition low. 

4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256K X 1-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 


5V ±10%, All Temperature Ranges) 








SYMBOL 


PARAMETER 


71257S20< 1 > 
71257L20 (1) 
MIN. MAX. 


71257S25 
71257L25 
MIN. MAX. 


71257S35 
71257L35 
MIN. MAX. 


71257S45 
71257L45 
MIN. MAX. 


71257S55 
71257L55 
MIN. MAX. 


71257S70< 2 > 
71257L70 (2) 
MIN. MAX 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


20 


20 


30 


40 


50 


60 


ns 


*cw 


Chip Select to End of Write 


20 


20 


30 


40 


50 


60 


ns 


W 


Address Valid to End of Write 


20 


20 


30 


40 


50 


60 


ns 


t AS 


Address Set-up Time 




















ns 


W 


Write Pulse Width 


20 


20 


30 


40 


50 


60 


ns 


*WR 


Write Recovery Time 





o! - 














ns 


*WHZ 


Write Enable to Output in High Z (3) 


13 


■ -i 13 


15 


20 


25 


30 


ns 


*DW 


Data Valid to End of Write 


15 


15 


20 


25 


30 


35 


ns 


*DH 


Data Hold Time 




















ns 


*OW 


Output Active from End of Write (3) 


5 


5 


5 


5 


5 


5 


ns 




NOTES: 

1 . ° C to + 70° C temperature range only. 

2. -55 °C to + 1 25° C temperature range only. 

3. This parameter guaranteed but not tested. 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256Kx 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 a2,3) 
(WE CONTROLLED TIMING) 



ADDRESS 



C3 



zx 



X 



WE 



DATAqut 



DATA', N 



X 



y 



< 



i> 



S 



■*— *ow— * 



■ *DH - 



c 



■> 



TJMING WAVEFORM OF WRITE CYCLE NO. 2 {1,2 ' 3,4) 
(CS CONTROLLED TIMING) 



ADDRESS 



C5 



zx 



X 



*AW * 



V 



/■ 



WE 



DATA, N 



x 



y 



■ *DH ■ 



C 



} 



NOTES: 

1 . WE or C"5 must be high during all address transitions. 

2. A write occurs during the overlap (tew or tw^ of a low C5 and a low WE. 

3. t WR is measured from the earlier of C5 or WE going high to the end of the write cycle. 

4. If the C5 low transition occurs simultaneous with or after the WE low transition, the outputs remain in the high Impedance state. 

5. Transition Is measured ±200mV from steady state with a 5pF load (including scope and jig). 
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IDT71257S/IDT71257L CMOS 
STATIC RAM 256K (256KX 1-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 

L 

C 

SO 

Y 

20 
25 
35 

45 
55 
70 

\i 



-| 71257 



Commercial {0°Cto +70°C) 

Military (-55°C to +125°C) 
Compliant with MIL-STD-883, Class B 

Plastic DIP 

Leadless Chip Carrier 

Sidebraze DIP 

Small Outline IC (gull-wing) 

Small Outline IC (j-bend) 



Commercial Only 




Speed in Nanoseconds 



Military Only 

Low Power 
Standard Power 

256K (256K X 1-Bit) Static RAM 
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CMOS STATIC RAM 
16K(4Kx 4-BIT) 



IDT6168SA 
IDT6168LA 



FEATURES: 

• High-speed (equal access and cycle time) 

- Military: 15/20/25/35/45/55/70/85/1 00ns (max.) 

- Commercial: 12/15/20/25/35ns (max.) 

• Low power consumption 

- IDT6168SA 
Active: 225mW (typ.) 
Standby: 100pW (typ.) 

- IDT6168LA 
Active: 225mW (typ.) 
Standby: 10pW (typ.) 

• Battery backup operation— 2V data retention voltage 
(IDT6168LA only) 

• Available in high-density 20-pin CERDIP and plastic DIP, 
20-pin SOIC, 20-pin Flatpack and CERPACK and 20-pin 
leadless chip carrier 

• Produced with advanced CEMOS™ high-performance 
technology 

• CEMOS process virtually eliminates alpha particle soft-error 
rates 

• Bidirectional data input and output 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state outputs 

• Static operation: no clocks or refresh required 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-86705 is listed on this 
function. Refer. to Section 2/page 2-4. 



DESCRIPTION: 

The IDT6168 is a 16,384-bit high-speed static RAM organized as 
4K x 4. It is fabricated using IDTs high-performance, high-reliabil- 
ity technology- CEMOS. This state-of-the-art technology, com- 
bined with innovative circuit design techniques, provides a 
cost effective alternative to bipolar and fast NMOS memories. 

Access times as fast as 12ns are available with maximum power 
consumption of only 550mW. The circuit also offers a reduced 
power standby mode. When C§ goes high, the circuit will auto- 
matically go to, and remain in, a standby mode as long as CS re- 
mains high. In the standby mode, the device consumes less than 
10pW, typically. This capability provides significant system-level 
power and cooling savings. The low-power (LA) version also offers 
a battery backup data retention capability where the circuit typi- 
cally consumes only 1pW operating off a 2V battery. 

All inputs and outputs of the IDT6168 are TTL-compatible and 
operate from a single 5V supply, thus simplifying system designs. 
Fully static asynchronous circuitry is used, which requires no 
clocks or refreshing for operation, and provides equal access and 
cycle ti mes for ease of use. 

The IDT6168 is packaged in either a space saving 20-pin, 300 
mil CERDIP or plastic DIP, 20-pin flatpack or CERPACK, 20-pin 
SOIC, or 20-pin leadless chip carrier, providing high board-level 
packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



LOGIC SYMBOL 



A o 


I/O, 


Ai 




A 2 




A 3 
A 4 


i/q. 


A 5 




A 6 




A 7 




A 8 


I/O, 


A 9 




A10 




A„ 


i/o 4 



FUNCTIONAL BLOCK DIAGRAM 
A t*=i 



-b= 



DECODE 



16,384-BIT 
MEMORY ARRAY 



V cc 
■ GND 



11 

C5 WE 



I/O 



I/O 
I/O 
I/O 






C5 



INPUT 

DATA 

CONTROL 



rft: 



K 



■^: 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K(4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



A C 
Aid 
A 2 C 
A 3 E 
A 4 C 
A 5 C 
A 6 C 
A7C 

USE 
gndC 



Y20-2, 
P20-1 , 
D20-1, 
SO20-2, 
F20-1 

& 
E20-1 



DVcc 
3 A n 
3A 10 
H A 9 
HA 8 

D 1/O4 
I] 1/Q3 

3 l/Oa 

Ui/o, 



INDEX- 





DIP/SOIC/FLATPACK/CERPACK 
TOP VIEW 



LCC 
TOP VIEW 



PIN NAMES 






Aq-Ah Address Inputs 


I/O! -I/O4 


Data Input/Output 


CS Chip Select 


Vcc 


Power 


WE Write Enable 


GND 


Ground 



RECOMMENDED DC OPERATING CONDITIONS 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T B!AS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 ) 


- 


0.8 


V 



NOTE: 

1 . V IL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55 o Ct0+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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IDT61 68S A/I DT6168LA CMOS STATIC RAM 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V CC =5.0V±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT6168SA 
MIN. TYP.< 1 > MAX. 


IDT6168LA 
MIN. TYP. {1) MAX. 


UNIT 


I Jul 


Input Leakage Current 


V cc = Max.,V| N - GNDtoVcc 


MIL. 
COM'L 


10 
2 


5 
2 


HA 


I'loI 


Output Leakage Current 


V C c = Max. 

CS"= V i H,VouT= GNDtoV cc 


MIL 
COM'L. 


- 10 

- 2 


- - 5 
2 


u,A 


Vol 


Output Low Voltage 


lci= 10mA, V C c - Min. 


- 0.5 


0.5 


V 


I 0L = 8mA, V cc = Min. 


0.4 


0.4 


V 


Voh 


Output High Voltage 


Ioh= -4mA, Vcc= Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V C c = 5.0V, + 25 °C ambient. 



DC ELECTRICAL CHARACTERISTICS (1) 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = V cc -0.2V 



SYMBOL 


PARAMETER 


POWER 


6168SA12 
COM'L MIL 


6168SA15 
COM'L. MIL 


6168SA20 
6168LA20 

COM'L. MIL 


6168SA25 
6168LA25 

COM'L MIL 


6168SA35/45< 4 > 
6168LA35/45 <4) 

COM'L MIL 


6168SA55 
6168LA55 

COM'L MIL. 


6168SA70< 2 > 
6168LA70 (2) 

COM'L MIL 


UNIT 


feci 


Operating Power 
Supply Current 
CS = V IL , 
Outputs Open 
Vcc = Max.. 
f = 0< 3 > 


SA 
LA 


110 


,110 120 


90 100 


90 100 


90 100 


100 


100 


mA 


- 


- 


70 80 


70 80 


70 80 


80 


80 


'CC2 


Dynamic 

Operating Current 
CS = V,l, 
Outputs Open, 
Vcc = Max., 
f = Wx0) 


SA 
LA 


165 


145 165 


120 120 


110 120 


100 110 


110 


- 110 


mA 


- 


- 


100 110 


90 100 


80 90/80 


80 


- 80 


'SB 


Standby Power 
Supply Current 
(TTL Level) 
CS>V, H . 
Vcc = Max., 
Outputs Open, 

' = f M AX< 3 > 


SA 
LA 


65 


55 60 


45 45 


35 ; 45 


30 35 


35 


-'. 35 


mA 


- 


- 


30 35 


25 30 


20 25 


20 


20 


'SB1 


Full Standby 
Power Supply 
Current (CMOS 
Level) 
CS > V HC . 
Vcc= Max.. 
V| N >V HC or 

v IN <v LC ,f = o (3} 


SA 
LA 


20 


20 30 


20 20 


2 10 


2 10 


10 


10 


mA 


- 


o 


0.5 5 


0.05 0.3 


0.05 0.3 


0.3 


- 0.3 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Also available 85 and 100ns military devices. 

3- * = f MAX (AH inputs except Chip Select cycling at f = 1/tR C ). * = means no address or control lines change. 
4. -55°C to + 125°C temperature range only. 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K (4K X 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS (la version Only) 












SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT6168LA 
TYP( 1 > 


MAX. 


UNIT 


v DR 


Vcc for Retention Data 


CS > V cc -0.2V 

V, N > V cc -0.2V or < 0.2V 




2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


MIL 


■ _ 


0.5(2) 
1.0< 3 > 


100( 2 ) 
150( 3 ) 


uA 


COM'L 


_ 


0.5(2) 
LOW- 


20( 2 ) 
30< 3 > 


uA 


W 5 > 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R (5) 


Operation Recovery Time 


W 2 > 


ns 



NOTES: 

1. T A = +25°C 

2. at Vcc = 2V 

3. atV cc = 3V 

4. t RC = Read Cycle Time 

5. This parameter is guaranteed but not tested. 




LOW V cc DATA RETENTION WAVEFORM 



4.5V 



- V77777 ^ 



DATA RETENTION MODE 



K 



V Dn >2V 



f< 



4.5V 



^?5SS 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA 0UT 



255Q 




DATA OUT - 



2550. « 



5V 

| 480Q 

=J=5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for tHz.tLz.twz and *ow) 



' Including scope and jig. 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K(4Kx 4-BIT) 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 


(V CC =i 


5.0V ± 


10%, All 


Temperature Ranges) 








■ 


SYMBOL 


PARAMETER 


6168SA12 <3) 
MIN. MAX. 


6168SA15 
MIN. MAX. 


6168SA20/25 
6168LA20/25 
MIN. MAX. 


6168SA35/45<! ) 
6168LA35/45 (1) 
MIN. MAX. 


6168SA55< 1 > 6168SA70W 
6168LA55 <1) 6168LA70< 1 > 
MIN. MAX. MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


12 


- 


15 


- 


20/25 


35/45 


-; 


55 


70 


ns 


*AA 


Address Access Time 


- 


12 


- 


15 


20/25 


- 


35/45 


55 


70 


ns 


Ucs 


Chip Select Access Time 


- 


12 


- 


15 


20/25 


- 


35/45 


55 


70 


ns 


*OH 


Output Hold from Address Change 


3 


- 


3 


- 


5 


5 


- 


5 


5 


ns 


tLZ 


Chip Select to Output in Low Z< 2) 


3 


- 


3 


- 


5 


5 


- 


5 


5 


ns 


tHZ 


Chip Deselect to Output in High Z< 2 > 


- 


7 


- 


8 


10 


- 


15 


25 


30 


ns 


tpu 


Chip Select to Power Up Timet 2 ) 





- 





- 








- 








ns 


tpo 


Chip Deselect to Power Down Time' 2 ) 


- 


12 


- 


15 


20/25 


- 


35/40 


50 


60 


ns 



NOTES: 

1. -55°C to +25°C temperature range only. Also available 85 and 100ns military devices. 

2. This parameter is guaranteed but not tested. 

3. 0°C to + 70° C temperature range only. 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K(4Kx4-BlT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



0.2) 



ADDRESS 



DATA 0UT 



)C 



PREVIOUS DATA VALID 



t R c< 5 >- 



xxxx 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 



x 



DATA VALID 




US 



DATA 0UT 



V cc SUPPLY 
CURRENT | 



\ 



tLzW- 



-* t PU •*- 



7 



■ tRC<5>- 



*ACS " 



1CZX 



/ 



•*- W 4 > " 



DATA VALID 



h — *P 



Jt 



HIGH IMPEDANCE 



\ 



NOTES: 

1. WE is High for READ Cycle. 

2. US is low for READ cycle. 

3. Address valid prior to or coincident with C~S transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 

6. This parameter is guaranteed and not 100% tested. 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K (4K x 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


6168SA12W 
MIN. MAX 


6168SA15 
MIN. MAX. 


6168SA20/25 
6168LA20/25 
MIN. MAX. 


6168SA35/45< 1 > 
6168LA35/45< 1 > 
MIN. MAX. 


6168SA55* 1 ) 
6168LA55* 1 ) 
MIN. MAX. 


6168SA70< 1 > 
6168LA70< 1 > 
MIN. MAX. 


UNIT 


WRITE CYCLE 




twc 


Write Cycle Time 


12 


15 


20 


30/40 


50 


60 


ns 


*cw 


Chip Select to End of Write 


12 


15 


20 


30/40 


50 


60 


ns 


*AW 


Address Valid to End of Write 


12 


15 


20 


30/40 


50 


60 


ns 


*AS 


Address Set-up Time 




















ns 


W 


Write Pulse Width 


12 


15 


20 


30/40 


50 


60 


ns 


*WR 


Write Recovery Time 




















ns 


tDW 


Data Valid to End of Write 


8 


9 


10 


15/20 


20 


25 


ns 


^DH 


Data Hold Time 











0/3 


3 


3 


ns 


t\WZ 


Write Enable to Output in High* 2 * 


5 


6 


7 


13/20 


25 


30 


ns 


tow 


Output Active from End of Write< 2 > 




















ns 



NOTES: 

1 . -55°C to + 125°C temperature range only. Also available 85 and 100ns military devices. 

2. This parameter is guaranteed but not tested. 

3. The specification for t DH must be met by the device supplying write data to the RAM under all operating conditions. Although t DH and ^ w values will 
vary over voltage and temperature, the actual t DH will always be smaller than the actual fc w . 

4. 0°C to +70°C temperature range only. 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K(4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)* 



ADDRESS 



£5 



WE 



DATA out- 



DATA ,K 



ZX 



v 



< 



]> 



X 



s 



-t ow (6)- 



<: 



DATA VALID 



y 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING)* 12 ' 



(1,2,3,5) 



ADDRESS 



CS 



WE 



DATA 1N 



ZX 



X 



X 



X 



s 



y 



\c 



DATA VALID 



.> 



NOTES: 

1 . WE or CS" must be high during all address transitions. 

2. A write occurs during the overlap (t WP or t cw ) of a low CS and a low WE. 

3. t WR is measured from the earlier of CS or WE" going high to the end of the write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals should not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200 mV from steady state with a 5pF load (including scope and jig). 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



CAPACITANCE (T A = +25°c,f = i.omhz) 



MODE 


CS 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


High Z 


Standby 


Read 


L 


H 


Dout 


Active 


Write 


L 


L 


D, N 


Active 



SYMBOL 


PARAMETERS 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


7 


PF 


CqUT 


Output Capacitance 


Vqut- OV 


7 


PF 



NOTE: 

1. This parameter is determined by device characterization, but is not 
production tested. 



NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 



1.5 



O 
O 



1.0 



I cc vs. Supply Voltage 





T 


a = 25-C 


, 






/ 






/ 







4.0 



5.0 
Vcc(V) 



6.0 



Ice vs. Temperature 



1.5 



O 
O 



1.0 







Vco = 


= 5.0V 



















-60 



40 
T A (°C) 



140 



1.5 



1.0 



I SB vs. Supply Voltage 







I 

T A = 25° C 






/ 






/ 







4.0 



5.0 
V CC <V) 



6.0 



I SB vs. Temperature 



l SB1 vs. Supply Voltage 



•sbi vs - Temperature 



1.5 



CQ 
CO 



1.0 



0.5 







Vcc = 


5.0V 



















-60 40 

T A (°C) 



140 



1.2 



1.0 



0.8 





T 


I 

n = +25 


°C 



















4.0 



5.0 
Vcc(V) 



6.0 



"ioo.o 



10.0 



1.0 













\ 


cc = 5.0 


V / 



















-60 40 140 

T A rc) 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K (4K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 

I S bi vs. V, N I CCDR vs. Temperature 



100K 

10K 

cp 1K 

100 

10.0 



1.0 









Van = 


i 

5.0V 






K 




Ta = 


25° C 






r 


-^ 


\ 






I 






A 


















J 













12 3 4 5 
V, N (V) 



100.0 



Q10.0 

8 



1.0 















/ccdr=2V / 



















-60 



40 
T A (°C) 



140 



1 aa» 1 acs vs - Supply Voltage 



1.2 



to 

9 



1.0 



.8 
4.0 







I 

T A (°C) 



















5.0 
Vcc(V) 




6.0 



1 aa > * Acs vs > Temperature 



1.2 



CO 

5 



1.0 







Vcc = 


5V 



















-60 



40 
T A (°C) 



140 



1 aa • t ACS vs - ° ut P ut Loading 



1.2 



to 

3 



1.0 





v 

T 


DC = 5V 
ft - 25°( 


y 



















100 
C L (pF) 



200 
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IDT6168SA/IDT6168LA CMOS STATIC RAM 16K(4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 

XXXX A £ 



IDT 



Device Type Power Spaed 



Package Process/ 
Temperature 
Range 



Blank Commercial (0°C to +70° C) 

B Military {-55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 



P 


Plastic DIP 


D 


CERDIP 


L 


Leadless Chip Carrier 


SO 


Small Outline IC 


F 


Flatpack 


E 


CERPACK 


Y 


Small Outline (J-Bend) 


12 


Commercial Only "\ 


15 




20 




25 




35 




45 


Military Only 


55 


Military Only 


70 


Military Only 


90 


Military Only 


100 


Military Only J 


SA 


Standard Power 


LA 


Low Power 


6168 


16K(4Kx 4-Bit) 



► Speed in Nanoseconds 
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CMOS STATIC RAMS 
16K(4Kx 4-BIT) 

Separate Data Inputs and Outputs 



IDT71681SA/LA 
IDT71682SA/LA 



FEATURES: 

• Separate data inputs and outputs 

• IDT71681SA/LA: outputs track inputs during write mode 

• 1DT71682/SA/LA: high impedance outputs during write mode 

• High-speed (equal access and cycle time) 

- Military: 15/20/25/35/45/55/70/85/1 00ns (max.) 

- Commercial: 12/15/20/25/35/45ns (max.) 

• Low power consumption 

- IDT71681/2SA 
Active: 225mW (typ.) 
Standby: "IOOjjw (typ.) 

- IDT71681/2LA 
Active: 225mW (typ.) 
Standby: 10pw (typ.) 

• Battery backup operation— 2V data retention (L version only) 

• High-density 24-pin 300-mil CERDIP and plastic DIP, 24-pin 
Flatpack and CERPACK, 24-pin SOIC (gull-wing or J-bend) 
and 28-pin leadless chip carrier 

• Produced with advanced CEMOS ™ high-performance 
technology 

• CEMOS process virtually eliminates alpha particle soft-error 
rates 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71681/IDT71682are 16,384-bit high-speed static RAMs 
organized as 4K x 4. They are fabricated using IDTs high- 
performance, high-reliability technology- CEMOS. This state-of- 
the-art technology, combined with innovative circuit design tech- 
niques, provides a cost effective alternative to bipolar and fast 
NMOS memories. 

Access times as fast as 12ns are available, with maximum 
power consumption of only 550mW. These circuits also offer a re- 
duced power standby mode (Isb). When CS goes high, the circuit 
will automatically go to, and remain in, this standby mode as long 
as CS remains high. In the ultra-low-power standby mode (Isbi), 
the devices consume less than 10pW, typically. This capability pro- 
vides significant system-level power and cooling savings. The low- 
power (L) versions also offer a battery backup data retention capa- 
bility where the circuit typically consumes only 1pW operating off a 
2V battery. 

All inputs and outputs of the IDT71681/IDT71682 are TTL- 
compatible and operate from a single 5V supply, thus simplifying 
system designs. Fully static asynchronous circuitry is used, which 
requires no clocks or refreshing for operation, and provides equal 
access and cycle times for ease of use. 

The IDT71681/IDT71682 are packaged in either space-saving 
24-pin 300 mil DIPs, SOICs, Flatpacks, CERPACKS, or 28-pin 
leadless chip carriers, providing high board-level packing densi- 
ties. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




LOGIC SYMBOL 




D, D 2 D 3 D 4 
I I I I 


— 


A 




^ Y 4 




A 2 


— 


A 3 


— 


A 4 Y 3 




A 5 




A 6 




A 7 Y 2 




A 8 




A 9 




Aio Y1 


— 


A 11 




? ? 




U5 WE" 



WE 



CS 



FUNCTIONAL BLOCK DIAGRAM 

a— H*=| ' 



D 3 - 
D 2 - 
Di ■ 



DECODE 



[^ 



-P- 
■P- 



16.384-BIT 
MEMORY ARRAY 



■Vcc 
■ GND 



INPUT 

DATA 

CONTROL 



I/O 



f IDT71682 0NLY 1 



=feQ; 



.. IDT71681 ONLY . 
■> J 






CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Develce Technology. Inc. 
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DSC-1022/- 



IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



AoC 


1 




24 


UVcc 


Ai C 


2 




23 


U An 


A 2 C 


3 




22 


3 A10 


A3C 


4 




21 


I] A 9 


A 4 C 


5 


P24-1, 
D24-1, 


20 


U A 8 


A 5 L 


6 


S024-2 


19 


JD 4 


A 6 E 




F24-1, 
E24-1 


18 


n d 3 


A 7 L 


8 


& 


17 


J Y 4 


Di C 


9 


Y24-1 


16 


]Y 3 


D 2 C 


10 




15 


]Y 2 


C^C 


11 




14 


U Y, 


GND C 


12 




13 


H WE 



DIP/SOIC/FLATPACK/CERPACK 
TOP VIEW 



INDEX- 







< 
4 


CM 

< 

3 


< < ^ < 

2 Li 28 27 

1 



< 

26 

25 □ 




A 4 


t]5 


Ag 


A 5 


P 6 








24 d 


A 8 


NC 


t]7 








23 ill 


D 4 


NC 


r 38 






L28-1 


22 [II 


NC 


A e 


2I]9 








21 d 


NC 


A 7 


2I]10 








20 d 


D3 


D1 


bn 








19 d 


Y4 






AI 


42 


14 15 16 17 

n n n n 


t& 








CM 
O 


B 


LCC 
TOP VIEW 


>? 





PIN NAMES 



RECOMMENDED DC OPERATING CONDITIONS 



A0-A11 


Address Inputs 


D, -D4 


DATA, N 


c§ 


Chip Select 


Y1 -Y 4 


DATAqut 


WE 


Write Enable 


GND 


Ground 


Vcc 


Power 





ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 


2.2 


- 


6.0 


V 


Vil 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1. V jL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


ov 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT71681SA 

IDT71682SA 

MIN. TYP. (1) MAX. 


IDT71681LA 

IDT71682LA 

MIN. TYP. (1) MAX. 


UNIT 


IlJ 


Input Leakage Current 


V cc = Max..y N = GNDtoVcc 


MIL 
COM'L 


10 

5 


5 
- - 2 


|iA 


I'loI 


Output Leakage Current 


Vbc = Max. 

CS= V,h.V OU t= GNDtoVcc 


MIL 
COM'L 


10 

5 


5 
2 


jiA 


Vol 


Output Low Voltage 


Iol= 10mA, Vcc = Min. 


0.5 


0.5 


V 


Iql = 8mA, V C c = Min. 


0.4 


0.4 


V 


Voh 


Output High Voltage 


Ioh= -4mA, V C c = Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V cc = 5.0V, + 25° C ambient. 



DC ELECTRICAL CHARACTERISTICS (1) 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = Vcc - 02V 



SYMBOL 


PARAMETER 


POWER 


71681x12 
71682x12 

COM'L MIL 


71681x15 
71682x15 

COM'L MIL 


71681x20 
71682x20 

COM'L MIL 


71681x25 
71682x25 

COM'L MIL 


71681x35 
71682x35 

COM'L MIL 


71681x45 
71682x45 

COM'L MIL 


71681x55 (6) 
71682x55< 6 > 

COM'L MIL 


71681x70 (2 ' 6 
71682x70< 2 '9 

COM'L MIL 


UNIT 


'cct 


Operating Power 
Supply Current 
CS = V| L , 
Outputs Open, 
Vcc = Max., 
f = 0< 3 > 


SA 


110 - 


110 120 


90 100 


90 100 


90 100 


90 100 


- 100 


- 100 


mA 


LA 


" " 


- 


70 80 


70 80 


70 80 


70 80 


80 


- 80 


'CC2 


Dynamic 

Operating Current 
£S = V lL , 
Outputs Open, 
Vcc = Max. f 
f = fMAxW ' 


SA 


165 - 


145 165 


120 120 


110 120 


100 110 


100 110 


- 110 


- 110 


mA 


LA 


- - 


- 


100 110 


90 100 


80 90 


70 80 


80 


- 80 


'SB 


Standby Power 
Supply Current 
(TTL Level) 

C5>v,„ 

Vcc = Max., 
Outputs Open 

f = fMAX< 3 > 


SA 


65 - 


55 65 


45 55 


35 45 


30 35 


30 35 


35 


- 35 


mA 


LA 


- 


- 


30 35 


25 30 


20 25 


20 25 


20 


- 20 


'SBI 


Full Standby 
Power Supply 
Current (CMOS 
Level) 
CS > v HC , 

V cc = Max., 
V| N 5:V H cOr 

v,N^v LC ,f = o< 3 ) 


SA 


20 


20 30 


20 30 


2 10 


2 10 


2 10 


10 


- 10 


mA 


LA 


- 


- 


0.5 5 


0.05 0.3 


0.05 0.3 


0.05 0.3 


- 0.3 


- 0.3 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Also available: 85ns and 100ns Military devices. 

3. At f = f MAX address and data inputs are cycling at the maximum frequency of read cycles of 1/t RC . f = means no input lines change. 

4. "x" in part numbers indicates power rating (SA or LA). 

5. ° C to + 70° C temperature range only. 

6. -55° C to + 125°C temperature range only. 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS 

(LVersion Only) 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT71681LA - IDT71682LA 
MIN. TYP.< 1 > MAX. 


UNIT 


VOH 


v cc for Data Retention 






2.0 


_ 


_ 


V 


•ccor 


Data Retention Current 


CS>V CC -0.2V 
ViN > V CC - 0.2V 
or < 0.2V 


MIL 


_ 


0.5< 2 > 
1.0< 3 > 


100< 2 > 
150< 3 > 


uA 


COM'L 


- 


0.5< 2 > 
1.0( 3 ) 


20 (2) 

: 30( 3 ) 


HA 


tCDR< 5 > ... 


Chip Deselect to Data Retention Time 









_ 


_ 


ns 


t R (5) 


Operation Recovery Time 


W 4 > 


_ 


_ 


ns 



NOTES: 

1. T A = +25°C 

2. atV 0C =2V 

3. atV cc -3V 

4. t RC = Read Cycle Time 

5. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 





DATA RETENTION MODE 




\/ - 


V DR 




*CDR 


4.5V 


4.5V 




- '////// 


V,H 




' AWWV 





AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load : 


See Figures 1 and 2 



5V 



DATA 0UT . 



2550 < t 3 °P F ' 



:480O 



DATAqut • 



2550. - 



5V 

480Q 

T 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 
(for tHz.ttz.twz * nd *ow) 



' Including scope and jig. 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4Kx 4-BIT) 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (4) (Vcc = 5V ±10%. All Temperature Ranges) 


SYMBOL 


PARAMETER 


71681x12< 1 > 
71682x12< 1 > 
MIN. MAX. 


71681x15 
71682x15 
MIN. MAX 


71681x20 
71682x20 
MIN. MAX. 


71681x25 
71682x25 
MIN. MAX. 


71681x35 
71682x35 
MIN. MAX. 


71681x45 
71682x45 
MIN. MAX. 


71681x55< 2 > 
71682x55< 2) 
MIN. MAX. 


71681x70^ 
71682x70< 2 > 
MIN. MAX. 


UNIT 


READ CYCLE 




tRC 


Read Cycle Time 


12 


15 


20 


25 


35 


45 


55 


70 


ns 


*AA 


Address Access Time 


12 


15 


20 


25 


35 


45 


55 


70 


ns 


Ucs 


Chip Select Access 
Time 


12 


15 


20 


25 


35 


45 


55 


70 


ns 


*0H 


Output Hold from 
Address Change 


3 


5 


5 


5 


5 


5 


5 


5 


ns 


tLZ 


Chip Select to 
Output in Low Z (3) 


3 


5 


5 


5 


5 


5 


5 


5 


ns 


t H 2 


Chip Deselect to 
Output in High Z {3) 


7 


7 


9 


10 


15 


20 


25 


30 


ns 


tpu 


Chip Select to Power 
Up TimeP) 


























ns 


tpD 


Chip Deselect to 
Power Down Time (3} 


10 


15 


20 


25 


35 


40 


50 


60 


ns 




NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. "x" in part numbers represents SA or LA. 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1 ' 2) 



ADDRESS 



DATA out 



X 



PREVIOUS DATA VALID 



t RC (5)- 



yyty 



X 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ' 3) 



C5 



DATA out 



V cc SUPPLY 
CURRENT u. 



\ 



-i t,r(4)- 



"* tpn -*■ 



7 



t RC (5)- 



Ucs" 



CZK 



f 



■*- t HZ ( 4 )-* 



DATA VALID 



) 



HIGH IMPEDANCE 



tpo" 



\ 



NOTES: 

1 . WE is High for READ Cycle. 

2. C~S~ is low for READ cycle. 

3. Address valid prior to or coincident with US" transition low. 

4. Transition Is measured ±200mV from steady state voltage with specified loading in Figure 2. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4Kx 4-BIT) 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (4> (V cc - 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


71681x12< 1 > 
71 682x1 2< 1) 
MIN. MAX. 


71681x15 
71682x15 
MIN. MAX. 


71681x20 
71682x20 
MIN. MAX. 


71681x25 
71682x25 
MIN. MAX. 


71681x35 

71682x35 

MIN. MAX. 


71681x45 
71682x45 
MIN. MAX. 


71681x55< 2 > 
71682x55 (2) 
MIN. MAX. 


71681x70< 2 > 
71682x70 (2 > 
MIN. MAX. 


UNIT 


WRITE CYCLE 




l wc 


Write Cycle Time 


12 


15 


20 


20 


30 


40 


50 - 


60 


ns 


*cw 


Chip Select to 
End of Write 


10 


15 


20 


20 


25 


35 


50 


60 


ns 


*AW 


Address Valid to 
End of Write 


10 


15 


20 


20 


25 


35 - 


50 


60 


ns 


*AS 


Address Set-up Time 


























ns 


W 


Write Pulse Width 


10 


15 


20 


20 


25 


30 


35 


40 


ns 


*WR 


Write Recovery Time 


























ns 


l DW 


Data Valid to 
End of Write 


8 


9 


10 


10 


15 


20 


20 


25 


ns 


*DH 


Data Hold Time 














3 


3 


3 


3 


ns 


*IY 


Data Valid to Output 
Valid (71681 only)* 3 ) 


12 


- 15 


20 


25 


30 


35 


35 


40 


ns 


*WY 


Write Enable to Output 
Valid (71681 only)( 3 > 


12. 


15 


20 


25 


30 


35 


35 


40 


ns 


W 


Write Enable to Output 
in HIGH Z (71682 only) 3) 


5 


6 


7 


7 


13 


20 


25 


30 


ns 


*0W 


Output Active from End 
of Write (71682 only) ( 3 ) 


























ns 




NOTES: 

1 . 0°C to + 70 °C temperature range only. 

2. -55 °C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. "x" in part numbers represents SA or LA. 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 1 6K (4K X 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 



d) 



ADDRESS 



C3 



3< 



WE 



DATA IN 



DATA 0UT ( 5 ) 



DATA out (6) 



3C 



XSX. 



STT7 



'\^S. 



X 



zz 



7 C 



DATA VALID 



DATA UNDEFINED 



DATA UNDEFINED 



V- twzW— 



DATA VALID 



HIGH IMPEDANCE 



W 2 - 4 ) 



c 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) 



d) 







* 


4 

*WC 


3) 








— *■ 




ADDRESS 


) 


< 






X 










tcw~ 












* X Ab * 


s, 






7 




C3 




* 




c 


*WR — * 
















/ 






WE 


WWW 


'////////A 












W 






L- - t . . 












* 




■*- *DM 


DATA, N 




s 


< 




DATA VALID 


) 


( 










t|Y " 


^ 












l WY 


* 




DATA 0UT (5) 


DATA UNDEFINED 




> 


< 


DATA VALID 








.- i Ml ■ 












w } 






D ATA our ( 6 ) 


riATA IIMHCCIMcn 




> 
















HIGH IN 


PEC 


>ANCE 





NOTES: 

1. WE or CS must be high during all address transitions. 

2. If C~5 goes high simultaneously with WE high, the outputs remain in the high impedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±200 mV from steady state voltage with specified loading in Figure 2. 

5. For IDT71681 only. 

6. For IDT71 682 only. 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K(4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


Dour 


Active 


Write < 1) 


L 


L 


Din 


Active 


Write < 2 > 


L 


L 


HighZ 


Active 



NOTES: 

1. For IDT71 681 only. 

2. For IDT71 682 only. 



CAPACITANCE (T A = + 25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


Vj N =0V 


8 


PF 


^OUT 


Output Capacitance 


v OUT =ov 


8 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 




NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 

l C c vs. Supply Voltage Iqc vs. Temperature 



1.5 



O 
O 



1.0 





T 


A =+25 


°C 



















4.0 



5.0 
Vcc(V) 



6.0 



1.5 



O 
O 



1.0 







V C c = 


= 5.0V 



















-60 



40 



140 



1.5 



m 

CO 



1.0 



l SB vs. Supply Voltage 







I 

T A = +25°C 



















4.0 



5.0 

Vcc(V) 



6.0 



I SB vs. Temperature 



l SB1 vs. Supply Voltage 



•sbi vs. Temperature 



1.5 



1.0 



0.5 







Voc = 


5.0V 



















-60 



40 
T A (°C) 



140 



1.2 



1.0 



0.8 





T/ 


v = +25 


'C 



















4.0 



5.0 
V CC (V) 



6.0 



100.0 



S 100 



1.0 













\ 


cc = 5.0 


V I 



















-60 



40 
T A (°C) 



140 
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IDT71681SA/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 

ls B1 vs. V, N l CCDR vs. Temperature 



100K 



10K 



to 1K 



100 



10.0 



1.0 







\ 


^cc - 


5.0V 






A 




Ta = 


+ 25° 


c 




r 


^s 


\ 












A 


















J 













12 3 4 5 6 
V| N (V) 



100.0 



Q10.0 

8 



1.0 















/ccdr= 2V / 



















40 
T A (°C) 



140 



1 aa » 1 acs vs - Su PPly Voltage 



1.2 



3 



1.0 







I 

T A (°C) 



















4.0 



5.0 
V CC (V) 



6.0 



Vva > Ucs vs - Temperature 



1 aa > 1 acs VSa Output Loading 



1.2 



a 



1.0 







Vcc = 


5V 



















-60 40 

T A (°P) 



140 



1.2 



CO 





v 

T 


.... 
dc = 5V 
(V = +25 


°C v 



















100 
C L (PF) 



200 
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IDT71 681 S A/LA AND IDT71682SA/LA 
CMOS STATIC RAM 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxxx 

Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



Y 

P 
D- 

L 

SO 
E 
F 

12 

15 
20 
25 
35 
45 
55 
70 
85 
100 

SA 
LA 

71681 
71682 



Commercial (0°Cto +70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Small Outline IC (J-Bend) 

Plastic DIP 

CERDIP 

Leadless Chip Carrier 

Small Outline IC (Gull-Wing) 

CERPACK 

Flatpack 

Commercial Only 




i Speed in Nanoseconds 



Military Only 
Military Only 
Military Only 
Military Only 

Standard Power 
Low Power 



16K (4K x 4-Bit) Outputs Follow Inputs 
16K (4K x 4-Btt) High Impedance Outputs 



S4-49 




HIGH-SPEED STATIC RAM 
Cache TAG 16K(4K x 4-BIT) 



ADVANCE 

INFORMATION 

IDT 6177 



FEATURES: 

• High-speed address to Match comparison time 

- Military: 15ns 

- Commercial: 12ns 

• High-speed address access time 

- Military: 15ns 

- Commercial: 12ns 

• Low-power operation 

- IDT6177S 

- Active: 300mW (typ.) 

• Produced with advanced CEMOS™ high-performance 
technology 

• Open drain MATCH output 

• Standard 22 pin plastic or ceramic DIP, 24 pin SOJ 

• Static operation: no clocks or refresh required 

• Military product 100% compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT6177 is a high-speed cache address comparator sub- 
system consisting or a 16384-bit static RAM organized as 4K x 4. 
Cycle Time and Compare Access Time are equal. The IDT6177 
features an onboard 4 bit comparator that compares RAM contents 
and current input data. The result is an active high on the MATCH 
pin. The MATCH pins or several IDT6177's can be wired-ORed to- 
gether to provide enabling or acknowledging signals to the data 
cache or processor thus eliminating logic delays and increasing 
system throughput. 

The IDT6177 is fabricated using IDT's high-performance, high 
reliability technology - CEMOS ™ address to compare and data to 
compare access times as fast as 12ns. 

All inputs and outputs of the IDT6177 are TTL-compatible 
except MATCH, which is open drain. The device operates from a 
single 5V supply and fully static asynchronous circuitry is used, 
requiring no clocks or refreshing for operation. 

The IDT6177 is packaged in either a 22 pin, 300 mil plastic or 
ceramic DIP package, and 24 pin SOJ. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 































Ao 
A i 


► 


ADDR 
DECODE 




16,384-BIT 
MEMORY ARRAY 




A.. 


• 
• 
• 
• 








► 


















• 4, r\ 


y^ 


















COLUMN I/O 




I/01 ~ l/04 


/ L 

A, 


^i 
















S 




isj 


CLEAR 






CONTROL 




WE 
FTC ■■ ■ 





Ob 






MEMORY 




















4 ' fc 


COMPARATOR 


4 4 ' 




/ P 


* s 


MATCH - 















{OPEN DRAIN) 
CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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IDT6177 HIGH-SPEED STATIC RAM Cache TAG 16K (4Kx 4-BIT) 



MILITARY ANDCOMMERCIALTEMPERATURERANGES 



PIN CONFIGURATIONS 




DIP 
TOP VIEW 



AoC 


1 • 


24 


3 Vcc 


AiC 


2 


23 


U An" 


A 2 C 


3 


22 


Ua 10 


a 3 c 


4 


21 


U A 9 


A 4 E 


5 


20 


]A 8 


A5C 

NC C 


6 

Y24-1 

7 


19 
1B 


3 NC 
U ^tT4 


A 6 E 


8 


17 


3 1/O4 


A7C 


g 


18 


U 1/O3 


UEC 


10 


15 


D i/o 2 


we c 


11 


14 


3 i/o. 


GND E 


12 


13 


U MATCH 




DIP 








TOP VIEW 






TRUTH TABLE 



WE 


oE 


CTR 


MATCH 


FUNCTION 


H 


H 


H 


Valid 


Match Cycle 


L 


X 


H 


Invalid 


Write Cycle 


H 


L 


H 


Invalid 


Read Cycle 


X 


X 


L 


Invalid 


Clear Cycle 



X = Don't Care 



S4-51 




CMOS STATIC RAM 
16K(4Kx 4-BIT) 
CACHE-TAG RAM 



PRELIMINARY 
IDT6178S 



FEATURES: 

• High-speed Address to Match comparison time 

- Military: 15ns 

- Commercial: 12ns 

• High-speed address access time 

- Military: 15ns 

- Commercial: 12ns 

• Low-power operation 
-IDT6178S 

Active: 300mW (typ.) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Input and output TTL compatible 

• Standard 22 pin plastic or ceramic DIP, 24 pin SOJ 

• Static operation: no clocks or refresh required 

• Military product 100% compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT6178 is a high-speed cache address comparator sub- 
system consisting of a 16384-bit static RAM organized as 4K x 4. 
Cycle Time and Compare Access Time are equal. The IDT6178 
features an onboard 4 bit comparator that compares RAM contents 
and current input data. The result is an active high on the MATCH 
pin. The MATCH pins of several IDT6178's can be nanded together 
to provide enabling or acknowledging signals to the data cache or 
processor. 

The IDT6178 is fabricated using IDT's high-performance, high- 
reliability technology - CEMOS ™ . Address to compare and Data 
to compare access times as fast as 12ns. 

All inputs and outputs of the IDT6178 are TTL-compatible and 
the device operates from a single 5V supply. Fully static asyn- 
chronous circuitry is used, requiring no clocks or refreshing for 
operation. 

The IDT6178 is packaged in either a 22 pin, 300mil plastic or 
ceramic DIP package, and 24 pin SOJ. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



I/01 - 'Aw 



WE - 

OE~- 

ULR- 



ADDR 
DECODE 



{>- 



CONTROL 



16,384-BIT 
MEMORY ARRAY 



COMPARATOR 



MATCH ■ 



COLUMN I/O 



CLEAR 
MEMORY 
ARRAY 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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IDT6178S CMOS STATIC RAM 16K (4Kx 4-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



A C 


A,C 


A 2 C 


A 3 C 


A 4 C 


A 5 C 


A 6 C 


AzE 


c^C 


we c 


GND C 



20 
19 

D22-1 18 

& 17 

P22-1 1Q 

15 
14 
13 



HVcc 
3A tl 
H A 10 

H Ag 

H A 8 
U CTR" 
H i/o 4 

Dl/0 3 

IJi/o 2 

I] I/O, 
3 MATCH 



DIP 
TOP VIEW 




PIN NAMES 






A0-A11 Address 


WE 


Write Enable 


l/Oi - I/O4 Data Input/Output 


UE 


Output Enable 


MATCH Match 


CTR" 


Power 


V C c Power 


GND 


Ground 



TRUTH TABLE 



We 


OE 


CTR 


MATCH 


MODE 


h 


H 


H 


Valid 


Match Cycle 


L 


X 


H 


Invalid 


Write Cycle 


H 


L 


H 


Invalid 


Read Cycle 


X 


X 


L 


Invalid 


Clear Cycle 



X = DONT CARE 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 2 & 3 


Output Load for Match Cycle 


See Figure 1 



MATCH 0UT - 
85 



5V 



nl 



i6on 

30pF* 



I/On 



255Q 



5V 



480X1 
30pF* 



5V 



480fl 



I/On 



255Q< t 5 P F * 



Figure 1 



Figure 2 

' Including scope and jig 



Figure 3 
(for t 0LZ ,t 0HZ ,t WHZ ,t ow ) 
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1DT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM 



MILITARY ANDCOMMERC1AL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


-55 to +125 


°c 


T BIAS 


Temperature Under Bras 


-65 to +135 


°c 


T STG 


Storage Temperature 


-65 to +150 


°c 


Pr 


Power Dissipation 


1.0 


w 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V,L 


Input Low Voltage 


-0.5(1) 


- 


0.8 


V 



NOTE: 

1 . V IL - -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (V cc = 5 ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6178S 
MIN. MAX. 


UNIT 


ig 


Input Leakage Current 


V cc = 5.5V, V IN =0Vto\fc c 


10 


uA 


I'loI 


Output Leakage Current 


^^H.W^VtoNfcc 


10 


uA 


Vol 


Output Low Voltage 


l 0L =8mA(l/0 1 -l/0 4 ) 


0.4 


V 


l 0L = 10mA (I/O! -l/0 4 ) 


0.5 


V 


lot. = 24mA (Match) 


0.4 


V 


l 0L = 30mA (Match) 


0.5 


V 


Ydh 


Output High Voltage 


IcH^^mAfl/O^I/O^ 


2.4 


v 


l 0H = -12mA (Match) 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 0^ = 5.ov ±10%) 



SYMBOL 


PARAMETER 




IDT6178S12 
MAX. 


IDT6178S15 
MAX. 


IDT6178S20 
MAX. 


UNIT 


'cci 


Operating Power Supply Current 
Outputs Open V C c = Max., f = 


MIL. 


110 


110 


110 


mA 


COM'L. 


90 


90 


90 


>CC2 


Dynamic Operating Current 
Outputs Open V C c = Max., f = f MAX 


MIL. 


180 


160 


160 


COM'L 


160 


140 


140 
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1DT6178S CMOS STATIC RAM 16K (4Kx 4-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTE: 

1 . 0°C to + 70°C temperature range only. 



TIMING WAVEFORM OF MATCH CYCLE 



AC ELECTRICAL CHARACTERISTICS (Vcc - 5.0V ±10%, AH Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT6178S12W 
MIN. MAX. 


IDT6178S15 
MIN. MAX. 


IDT6178S20 
MIN. MAX. 


UNIT 


MATCH CYCLE 


Udm 


Address to Match Valid 


12 


15 


,20 


ns 


*DAM 


Data Input to Match Valid 


11 


13 


15 


ns 


*MHO 


Match Valid Hold From OH 











ns 


toEM 


UE High to Match Valid 


12 


15 


- .20 


ns 


*MHW 


Match Valid Hold From WE 











ns 


*WEM 


WE High to Match Valid 


12 


15 


20 


ns 


tMHCLR 


Match Valid Hold From CUE 











ns 


*MHA 


Match Valid Hold From Address 


3 


3 


3 


ns 


*MHD 


Match Valid Hold From Data 


3 


3 - 


3 


ns 



ADDRESS 



0E 



DC 



////// 



*OEM 



WE 



UCR 



//////// 



" *WEWI 



|/0 VALID READ DATAqut ^>- 



MATCH 



>C 



VALID MATCH DATA, N 



x 



MATCH 



V 



*MHW 



tlYIHCLR 



MATCH VALID 



X 



NO MATCH 



MATCH INVALID 
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1. Transition is measured ±200mV from low or high impedance voltage with load (Figures 1 & 2). 

2. This parameter is guaranteed but not tested. 

3. 0-70°Conly. 



TIMING WAVEFORM OF READ CYCLE NO. 1 



AC ELECTRICAL CHARACTERISTICS (V C c = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT6178S12< 3 > 
MIN. MAX. 


IDT6178S15 
MIN. MAX. 


IDT6178S20 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


12 


15 


20 


ns 


*AA 


Address Access Time 


12 


15 


20 


ns 


*OE 


Output Enable Access Time 


8 


10 , 


15 


ns 


*OH 


Output Hold From Address Change 


3 


3 


3 


ns 


t0LZ 


Output Low 2 Time* 1 - z > 


2 


2 


2 


ns 


*OHZ 


Output High Z Time* 1 - 2 » 


7 


9 


12 


ns 



ADDRESS 



O-E 



DATA 0UT 




TIMING WAVEFORM OF READ CYCLE NO. 2 



ADDRESS 






DATA 



XXXXX 



X 



X 
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IDT6178S CMOS STATIC RAM 16K (4Kx 4-BIT) CACHE-TAG RAM 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V CC = 5.0V ±10%, All Temperature Ranges) 



SYMBOL 


PARAMETER 


IDT6178S12< 3 > 
MIN. MAX. 


IDT6178S15 
MIN. MAX. 


IDT6178S20 
MIN. MAX. 


UNIT 


WRITE CYCLE 


%c 


Write Cycle Time 


12 


15 


20 


ns 


*AW 


Address Valid to End of Write 


10 


12 


14 


ns 


Us 


Address Set-up Time 











ns 


t WP 


Write Pulse Width 


10 


12 


14 


ns 


*WR 


Write Recovery Time 











ns 


*DW 


Data Valid to End of Write 


8 


10 


12 


ns 


X DH 


Data Hold Time 











ns 


*WHZ 


Write Enable to Output in High Z (1 - 2) 


6 


7 


9 


ns 


*ow 


Output Active From End of Write < 1 - 2 > 











ns 



NOTES: 

1. Transition is measured ±200mV from low or high impedance with load {Figures 1 & 2). 

2. This parameter guaranteed but not tested. 

3. 0°C to + 70°C temperature range only. 




TIMING WAVEFORM OF WRITE CYCLE < 1 ' 3) 



ADDRESS 



WE 



X 



Wc 



*AW 



t A S 



twHZ< 2 ' 4 > 



«- > > >>>>>>>>> ^ 



>c 



DATA, r 



Wr 



tow< 4 >" 



^ VALID DATA IN \ 



C 



%mm 



NOTES: 

1 . WE must be high during all address transitions. 

2. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

3. 0~E is continuously high or low. If OE is low during a WE controlled write cycle, the write pulse width must be the greater of t WP or (t WHZ + t DW ) to 
allow the I/O drivers to turn off and data to be placed on the bus for the required t DW . If UE is high during a WE controlled write cycle, this require- 
ment does not apply and the write pulse can be as short as the specified t wp . 

4. Transition is measured ±200mV from steady state. 
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IDT6178S CMOS STATIC RAM 16K (4Kx 4-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 



SYMBOL 


PARAMETER 


IDT6178S12< 1 > 
MIN. MAX. 


IDT6178S15 
MIN. MAX. 


IDT6178S20 
MIN. MAX. 


UNIT 


CLEAR CYCLE 


tcLPW 


CTR Pulse Width ( 2 ) 


25 


30 


40 


ns 


tci_RC 


CER High to WH Low 


,5 


5 


5 


ns 



NOTES: 

1. 0°Cto + 70 °C temperature range only. 

2. Recommended duty cycle of 10% maximum. 



TIMING WAVEFORM OF CLEAR CYCLE 



CTR 



*CLPW ' 



V 



WH 



xxxxxxxxxxxxx^ 



/ 



tcLRC- 



ORDERING INFORMATION 



IDT 



XXXXX S 999 

Device Type Power Speed 



Package Process/ 
Temperature 



Blank 
B 



12 
15 
20 



1 6178 



Commercial <0°Cto +70°C) 

Military {-55° C to -M25°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 

SidebrazeDIP 

Small Outline (J bend) 



Speed in Nanoseconds 

Standard Power 

16K (4K x 4-Bit) Cache-Tag RAM 
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CMOS STATIC RAM 
WITH OUTPUT ENABLE 
16K(4Kx 4-BIT) 



PRELIMINARY 
IDT61970S 
IDT61970L 



FEATURES: 

• High Speed (equal access and cycle times) 

- Military 20/25/35/45/55 

- Commercial 12/15/20/25/35/45 

• Low power consumption 

- IDT61970S 
Active: 300mW (typ) 
Standby: 100pW (typ) 

- IDT61970L 
Active: 300mW (typ) 
Standby: 10pW (typ) 

• Battery backup operation - 2V data retention (IDT61970L 
only) 

• Available in 22-pin ceramic or plastic DIP and 24-pin SOJ 

• Input and output directly TTL-compatible 

• Static operation: no clocks or refresh required 

• Produced with advanced CEM OS™ high-performance 
technology 

• Separate Output Enable control 

• Military product compliant to MlL-STD-883 

DESCRIPTION: 

The IDT61970 is a 16,384-bit high speed static RAM organized 
as 4096 x 4 bits. It is fabricated using IDT's high-performance, 
high-reliability technology- CEMOS™. This state-of-the-art 



techology, combined with innovative circuit design techniques, 
provide a cost effective approach for memory intensive 
applications. 

The IDT61970 features two _memory control functions: chip 
select (CS) and output enable (OE). These two functions greatly 
enhance the IDT61970's overall flexibility in high-speed memory 
applications. This feature makes the IDT61970 ideal for use in 
cache memory applications. 

Access times as fast as 12ns are available, with typical power 
consumption of only 300mW. The IDT61970 offers a reduced 
power standby mode, Isbi , which enables the designer to consid- 
erably reduce device power requirements. This capibility 
significantly decreases system power and cooling levels, while 
greatly enhancing system reliability. The low power (L) version 
also offers a battery backup data retention capibility where the 
circuit typically consumes only 10pW when opperating from a 2 
volt battery. 

All inputs and outputs are TTL-compatible and operate from a 
single 5 volt supply. Fully static asynchronous circuitry, along with 
matching access and cycle times, favor the simplified system 
design approach. 

The IDT61970 is packaged in either a space saving 22-pin, 
300-mil ceramic or plastic DIP, or a 24-pin SOJ, providing high 
board level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MlL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliabilty. 




FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT61970S/L CMOS STATIC RAM 
WITH OUTPUT ENABLE 16K (4Kx 4) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



LOGIC DIAGRAM 



A C1 
■A-,112 
A 2 C3 

A3C4 
A4C5 
A5C6 

A e [7 

A 7 Ce 

CSCs 

GND C 11 



22 3 V cc 





21 


3 An 


» 


20 


Ua 10 


\ 


19 


3 Ag 




18 


:a 8 


. 


17 


3 nc 




16 


3 1/O4 




15 


3 1/O3 


) 


14 


U i/o 2 





13 


3 i/o, 


1 


12 


3 W£ 


DIP 






TOP VIEW 





A 


I/O! 


A 1 




A 2 




A3 




A 4 


I/O-, 


A 5 




A 6 




A 7 




A 8 


I/O3 


A 9 




A10 




An 


I/O4 


y 


Y Y 


C3 


OT WE 



PIN NAMES 








Ao- An 


Address 


WE 


Write Enable 


l/Oi - I/O4 


Data Input/Output 


UE 


Output Enable 


Vcc 


Power 


C3 


Chip Select 


GND 


Ground 


NC 


No Connection 



ABSOLUTE MAXIMUM RATINGS < 1) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


-55 to +125 


°C 


"•bias 


Temperature Under Bias 


-65 to +135 


°c 


T STG 


Storage Temperature 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


w 


•out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT61970S 
MIN. MAX. 


IDT61970L 
MIN. MAX. 


UNIT 


IU 


Input Leakage Current 


V cc = Max.;V IN = GNDtoV cc 


MIL. 


- 


10 


- 


5 


uA 


COM'L 


- 


2 


- 


2 


I'loI 


Output Leakage Current 


V C c Max. 

CS = V lH> V cc = GNDtoVcc 


MIL. 


- 


10 


- 


5 


uA 


COM'L. 


- 


2 


- 


2 


Vol 


Output Low Voltage 


Iol = 10mA V cc = Min. 


- 


0.5 


- 


0.5 


V 


Iol *- 8mA Vcc - Min. 


- 


0.4 


- 


0.4 


V 


Vqh 


Output High Voltage 


I 0H = -4mA, V cc = Min. 


2.4 


- 


2.4 


- 


V 
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IDT61970S/L CMOS STATIC RAM 
WITH OUTPUT ENABLE 16K (4Kx 4) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS ( 



V cc = 5.0V ±10%, V LC « 0.2V, V HC = Vcc 


-0.2V 
















SYMBOL 


PARAMETER 


POWER 


61970SA12 
COM'L MIL 


61970SA15 
COM'L MIL 


61970SA20 
61970LA20 

COM'L MIL 


61970SA25 
61970LA25 

COM'L MIL 


61970SA35/45< 4 > 
61970LA35/45 (4) 

COM'L MIL 


61970SA55 
61970LA55 

COM'L MIL 


UNIT 


•cci 


Operating Power 
Supply Current 
CS = V| L . 
Outputs Open 
V C c - Max., 
f = 0< 3 > 


SA 


110 - 


110 120 


90 100 


90 100 


90 100 


100 


mA 


LA 


- 


- - 


70 80 


70 80 


70 80 


80 


'CC2 


Dynamic 

Operating Current 
CS = V lL , 
Outputs Open, 
V C c = Max., 

f = fMAX(3) 


SA 


165 


145 165 • 


120 120 


110 120 


100 110 


110 


mA 


LA 


- 


- - 


100 110 


90 100 


80 90/80 


80 


■SB 


Standby Power 
Supply Current 
(TTL Level) 
CS>V,h, 
Vcc = Max., 
Outputs Open, 

t = *MAX< 3 > 


SA 


65 


55 60 


45 45 


35 45 


30 35 


35 


mA 


LA 


- 


- - 


30 35 


25 30 


20 25 


20 


'SB1 


Full Standby 
Power Supply 
Current (CMOS 
Level) 
CS > V HC , 
V C c= Max., 
V| N >V HC or 

v, N <v LC .f = o (3) 


SA 


20 


20 30 


20 20 


2 10 


2 10 


10 


mA 


LA 


- - 


- - 


0.5 5 


0.05 0.3 


0.05 0.3 


0.3 



NOTES: 

1 . Atl values are maximum guaranteed values. 

2. Also available 85 and 100ns military devices. 

3 - f - f MAX ( A " inputs except Chip Select cycling at f = 1/tpc). f = means no address or control lines change. 
4. -55°C to + 125°C temperature range only. 

RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-o.sw 


- 


0.8 


V 



NOTE: 

1 . V IL (min.) - -3.0V for pulse width less than 20ns. 

AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


12ns 
MIN. MAX. 


15ns 
MIN. MAX. 


20/25ns 
MIN. MAX. 


35/45ns 
MIN. MAX. 


55ns 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


12 


15 


- 


20/25 


- 


35/45 


- 


55 


- 


ns 


*AA 


Address Access Time 


12 


- 


15 


- 


20/25 


- 


35/45 


- 


55 


ns 


t0E 


Output Enable Access Time 


8 


- 


10 


15 


- 


15 


- 


20 


ns 


*OLZ 


Output Low Z Time( 1 - 2 ) 


2 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


*OHZ 


Output High Z Timet 1 - 2 ) 


7 




9 


- 


12 


- 


15 


- 


15 


ns 


*OH 


Output Hold from Address Change 


3 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


NOTES: 

1 . Transition is measured ±200mV from low or high impedance vo 

2. This parameter is guaranteed, but not tested. 


tage with load. 
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IDT61970S/L CMOS STATIC RAM 
WITH OUTPUT ENABLE 16K (4K X 4) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NUMBER 1 

<* — : ; — : — t RC 



ADDRESS 



X5E 



DATA r 




TIMING WAVEFORM OF READ CYCLE NUMBER 2 



ADDRESS 



■ tRc ■ 



X 



DATA our 



■ toH ' 



:xxo<: 



yv 
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IDT61970S/L CMOS STATIC RAM 
WITH OUTPUT ENABLE 16K (4Kx 4) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 














SYMBOL 


PARAMETER 


12ns 
MIN. MAX. 


15ns 
MIN. MAX. 


20/25ns 
MIN. MAX. 


35/45ns 
MIN. MAX. 


55ns 
MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


12 


15 


20/25 


35/45 


55 


ns 


tAW 


Address Valid to End of Write 


10 


12 


14/20 


30/40 


50 


ns 


*AS 


Address Set-Up Time 











o 





ns 


twp 


Write Pulse Width 


10 


12 


14/20 


30/40 


50 


ns 


*WR 


Write Recovery Time 

















ns 


*DW 


Data Valid to End of Write 


8 • - 


9 


10/13 


17/20 


20 


ns 


*DH 


Data Hold Time 








3 


3 


3 


ns 


l WHZ 


Write Enable to Output in High Zd. 2 > 


6 


7 


9 


13/20 


25 


ns 


tow 


Output Active from End of Write (L 2) 

















ns 



NOTES: 

1 . Transition is measured ±200mV from low or high impedance voltage with load. 

2. This parameter is guaranteed, but not tested. 




TIMING WAVEFORM OF WRITE CYCLE 



ADDRESS 



WE 



DATA out 



DATA h 




KXXXXEXXXXXN 



kx 



^^XXXYXI 



NOTES: 

1 . WE" must be high during all address transitions. 

2. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the inputs must not be applied. 

3. C 7 ^ is continuously high or low. If (5E is low during a WE controlled write cycle, the write pulse width must be the greater of Vvp or (t WHZ + t DW ) to 
allow the I/O drivers to turn off and data to be placed on the bus for the required tow .If OE" is high during a WE controlled write cycle, this requirement 
does not apply and the write pulse can be as short as the specified t WP . 

4. Transition is measured +/-200mV from steady state. 
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IDT61970S/L CMOS STATIC RAM 
WITH OUTPUT ENABLE 16K (4K X 4) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



xxxxx 

Device Type 



A 
Power 



Speed Package 



Process/ 
Temperature 



Blank 
B 



I P 
C 

I Y 

12 
15 
20 
25 
35 
45 
55 

If 

| 61970 



Commercial (0°Cto +70°C) 

Military (-55°C to +125°C) 
MIL-STD-883, Class B 

Plastic DIP 

Sidebraze DIP 

Small Outline (J bend) 

Commercial Only ^ 



Military Only 



Standard Power 
Low Power 



>■ Speed in Nanoseconds 



16K (4K x 4-Bit) CMOS Static RAM 
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HIGH-SPEED STATIC RAM 
Cache TAG 16K(4K x 4-BIT) 



ADVANCE 

INFORMATION 

IDT 7177 



FEATURES: 

• High-speed address to Match comparison time 

- Military: 15ns 

- Commercial: 12ns 

• High-speed address access time 

- Military: 15ns 

- Commercial: 12ns 

• Low-power operation 

- IDT7177S 

- Active: 300mW (typ.) 

• Produced with advanced CEMOS™ high-performance 
technology 

• Open drain MATCH output 

• CE for depth expansion 

• Two ground pins to reduce noise 

• Standard 24 pin plastic or ceramic DIP, 24 pin SOJ 

• Static operation: no clocks or refresh required 

• Military product 100% compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The IDT7177 is a high-speed cache address comparator sub- 
system consisting of a 16384-bit static RAM organized as 4K x 4. 
Cycle Time and Compare Access Time are equal. The IDT7177 
features an onboard 4-bit comparator that compares RAM 
contents and current input data. The result is an active high on the 
MATCH pin. The MATCH pins of several IDT7177's can be 
wired-ORed together to provide enabling or acknowledging 
signals to the data cache or processor, thus eliminating logic 
delays and increasing system throughput. The 7177's CE can be 
used to accommodate deeper than 4K cache systems. 

The IDT7177 is fabricated using IDTs high-performance, high- 
reliability technology— CEMOS™. Address to compare and data to 
compare access times as fast as 12ns. 

All inputs and outputs of the IDT7177 are TTL-compatible 
except MATCH, which is open drain. The 7177 features an extra 
GND. pin which significantly reduces noise. The device operates 
from a single 5V supply and Fully static asynchronous circuitry is 
used, requiring no clocks or refreshing for operation. 

The IDT7177 is packaged in either a 24 pin, 300 mil plastic or 
ceramic DIP package, and 24 pin SOJ. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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I DT7177 HIGH-SPEED STATIC RAM Cache TAG 16K(4Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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HIGH-SPEED 

STATIC RAM Cache TAG 

16K(4Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT 7178 



FEATURES: 

• High-speed address to Match comparison time 

— Military: 15ns 

— Commercial: 12ns 

• High-speed address access time 

— Military: 15ns 

— Commercial: 12ns 

• Low-power operation 
-IDT7178S 

— Active: 300mW (typ.) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Inputs/Outputs TTL compatible 

• UE for depth expansion 

• Two ground pins to reduce noise 

• Standard 24 pin plastic or ceramic DIP, 24 pin SO J 

• Static operation: no clocks or refresh required 

• Military product 100% compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The IDT7178 is a high-speed cache address comparator sub- 
system consisting of a 16384-bit static RAM organized as 4K x 4. 
Cycle Time and Compare Access Time are equal. The IDT7178 
features an onboard 4 bit comparator that compares RAM contents 
and current input data. The result is an active high on the MATCH 
pin. The MATCH pins of several lDT7178's can be NANDed to- 
gether to provide enabling or acknowledging signals to the data 
cache or processor. The 7178's CE can be used to accommodate 
deeper than 4K cache systems. 

The IDT7178 is fabricated using IDT's high-performance, high- 
reliability technology -CEMOS ™. Address to compare and data 
to compare access times as fast as 12ns. 

All inputs and outputs of the 1DT7178 are TTL-compatible. The 
IDT7178 features an extra Gnd. pin which significantly reduces 
noise. The device operates from a single 5V supply and Fully static 
asynchronous circuitry is used, requiring no clocks or refreshing 
for operation. 

The IDT7178 is packaged in either a 24 pin, 300 mil plastic or 
ceramic DIP package, and 24 pin SOJ. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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IDT7178 HIGH-SPEED STATIC RAM Cache TAG 16K (4Kx 4-BIT) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



PIN CONFIGURATIONS 
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TRUTH TABLE 
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H 
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Valid 


Match Cycle 


L 


L 


X 


H 


Invalid 


Write Cycle 
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CMOS STATIC RAM 
64K(16Kx 4-BIT) 



IDT6198S 
IDT 6198L 



FEATURES: 

• Optimized for fast RISC processors including the IDT79R3000 

• Output Enable (OE) pin available for added system flexibility 

• High-speed (equal access and cycle times) 

- Military: 20/25/30/35/45/55/70/85ns (max.) 

- Commercial: 15/19/20/25/30/35/45ns (max.) 

• Low-power consumption 

- IDT6198S 

Active: 350mW (typ.) 
Standby: 100pW (typ.) 

- 1DT6198L 

Active: 300mW (typ.) 
Standby: 30pW (typ.) 

• JEDEC compatible pinout 

• Battery back-up operation -2V data retention (L version only) 

• 24-pin THINDIP, 24-pin plastic DIP, high-density 28-pin 
leadless chip carrier and 24-pin SOIC (gull-wing and J-bend) 

• Produced with advanced CEMOS ™ technology 

• Bidirectional data inputs and outputs 

• Inputs/Outputs TTL-compatible 

• Three-state outputs 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT61 98 is a 65,536-bit high-speed static RAM organized as 
16Kx4. It is fabricated using IDT's high-performance, high-reliabil- 



ity technology- CEMOS. This state-of-the-art technology, com- 
bined with innovative circuit design techniques, provides a cost- 
effective approach for memory intensive applications. Timing pa- 
rameters have been specified to meet the speed demands of the 
fastest I DT79R3000 RISC processors. 

The 1DT6198 features two memory control functions: chip select 
(CS) and output enable (OE). These two functions greatly en- 
hance the IDT6198's overall flexibility in high-speed memory 
applications. 

Access times as fast as 15ns are available, with typical power 
consumption of only 300mW. The IDT6198 offers a reduced power 
standby mode, Isbi, which enables the designer to considerably 
reduce device power requirements. This capability significantly 
decreases system power and cooling levels, while greatly enhanc- 
ing system reliability. The low-power version (L) also offers a bat- 
tery backup data retention capability where the circuit typically 
consumes only 30pW when operating from a 2 volt battery. 

All inputs and outputs are a TTL-compatible and operate from a 
single 5 volt supply. Fully static asynchronous circuitry, along with 
matching access and cycle times, favor the simplified system de- 
sign approach. 

The IDT6198 is packaged in either a 24-pin THINDIP, 24-pin 
plastic DIP, 28-pin leadless chip carrier or 24-pin gull-wing or 
J-bend small outline IC, providing improved board-level packing 
densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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IDT6198S/IDT6198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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LOGIC SYMBOL 
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PIN NAMES 















Ao-13 


Address Inputs 


C5 


Chip Select 


WE 


Write Enable 


DE 


Output Enable 


I/O1-4 


Data Input/Output 


^c 


Power 


GND 
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ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V C c 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V|H 


Input High Voltage 


2.2 


,_ 


6.0 


V 


V, L 


Input Low Voltage 


-0.5H) 


- 


0.8 


V 



NOTE: 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55 Cto+125°C 


0V 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 10% 
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IDT6198S/IDT6198LCMOS STATIC RAM 64K(16Kx 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6198S 
MIN. TYP.< 1} 


MAX. 


MIN. 


IDT6198L 
TYP.W MAX. 


UNIT 


Hyl 


Input Leakage Current 


V cc = Max.,V IN = GNDtoVcc 


MIL 


- 


10 


- 


5 


|iA 


COM'L. 


- 


5 


■- 


' — ■ 2 


*iA 


I'lo! 


Output Leakage Current 


V cc = Max. 

£5 = V lH .V 0UT = GNDtoV cc 


MIL 


- 


10 


- 


5 


HA 


COM'L 


- 


5 


- 


- 2 


^A 


Vol 


Output Low Voltage 


l 0L = 10mA, V cc = Min. 
Iol = 8mA, V C c = Min. 


- ■ 


0.5 


_ 


0.5 


V 


' - 


0.4 


- 


0.4 


V 


Vqh 


Output High Voltage 


Ioh - -4mA, V cc - Min. 


2.4 


- 


2.4 


_ 


V 



NOTE: 

1. Typical limits are at V cc = 5.0V, +25°C ambient. 




DC ELECTRICAL CHARACTERISTICS * 

Vcc = 5.0V ±10%, V LC = 0.2V, V HC = Vcc -0.2V 



SYMBOL 


PARAMETER 


POWER 


6198S15 
COM'L. MIL. 


6198S19/20 (2) 
COM'L. MIL. 


6198S25 

6198L25 

COM'L. MIL. 


6198S30/35 

6198L30/35 

COM'L MIL 


6198S45/55< 4 > 
6198L45/55< 4 > 

COM'L MIL 


6198S70/85 
6198L70/85 

COM'L MIL 


UNIT 


'cci 


Operating Power 
Supply Current 
CS = V, L . 
Outputs Open, 
V C c = Max., f = (3) 


S 


135 , - 


120 


140 


100 125 


100 110 


100 110 


110 


mA 


L 


- |||f 


- 


- 


85 110 


85 95 


85 95 


95 


'CC2 


Dynamic Operating 
Current, CS = Vil. 
Outputs Open, 
V cc = Max., 

f = *MAX< 3 > 


S 


180 ;; ^I||^ 


155 


175 


135 155 


125 140 


. 125 140 


140 


mA 


L 


- f MS 


- 


- 


125 145 


115/105 125/115 


100 110 


110/105 


'SB 


Standby Power 

Supply Current 

(TTL Level) 

e3>V IH . 

V cc = Max., 

Outputs Open f = f MAX (3) 


S 


7 I!118~ 


60 


70 


55 60 


50/45 55/50 


45 50 


50 


mA 


L 


- ;: " : f- 


- 


- 


45 50 


40/35 45/40 


30 35 


35 


'SBI 


Full Standby Power 
Supply Current 
(CMOS Level) 

cs> v HC , 

V cc = Max., 
Vin > V HC or 

v,N<v LC ,f = o< 3 > 


S 


;W-£ - 


20 


25 


15 20 


'15 20 


15 20 


20 


mA 


L 


lib? - 


- 


- 


0.5 1.5 


0.5 1.5 


0.5 1.5 


1.5 



NOTES: 

1. All values are maximum guaranteed values. 

2. Preliminary data for Military devices only. 

3. At f = f MAX address and data inputs are cycling at the maximum frequency of read cycles of 1/t RC . f = means no input lines change. 

4. -55°C to +125° C temperature range only. 
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IDT6198S/1DT6198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


Vcc® 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D R 


V cc for Data Retention 


- 


2.0 


- 


- - 


V 


'CCDR 


Data Retention Current 


CS>V HC 

V lN > V HC or<V LC 


MIL 
COM'L 





10 15 
10 15 


600 900 
150 225 


pA 


tcDR' 3 ' . 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R (3) 


Operation Recovery Time 


*RO® 


- 


- 


ns 


iu-« 


Input Leakage Current 


- 


- 


2 


PA 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 







DATA RETENTION MODE 

* ». 






V cc 4.5V 


4.5V 


*CDR 


•4 »> 


v nD 


«-V-* 




» '/////? 


|* * 




' vAWWY 





AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



:480O 



DATAqut - 



2550 < =r 30pF* 



DATA 0UT . 



255Q ■ 



480O 
5pF* 



Figure 1. Output Load 



' Including scope and jig. 



Figure 2. Output Load 
(for t OLZ ,t CLZ ,toHz» 
1 whz» 1 chz » *ow) 
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IDT6198S/IDT6198LCMOS STATIC RAM 64K(16Kx 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc - 5.0V ±10%. All Temperature Ranges) 


SYMBOL 


PARAMETER 


6198S15< 1 > 
MIN. MAX. 


6198S19/20 
MIN. MAX. 


6198S25 

6198L25 

MIN. MAX. 


6198S30/35 
6198L30/35 
MIN. MAX. 


6198S45/55J?) 6198S70g)/85g) 
61 98L45/55 {2) 61 98L70 (2) /85 (2) 
MIN. MAX. MIN. MAX. 


UNIT 




*RC 


Read Cycle Time 


15 JM:. 


20 


25 


30/35 


45/55 


70/85 


ns 


*AA 


Address Access Time 


- ,;; ^ 


- 19/20 


25 


29/35 


45/55 


70/85 


ns 


Ucs 


Chip Select Access Time 


- •:• 15 


20 


25 


30/35 


45/55 


70/85 


ns 


^LZ 


Chip Select to Output in Low Z< 3 > 


5 : ••: - 


5 


5 


5 


5 


5 


ns 


t0E 


Output Enable to Output Valid 


- '^z".£ 


9 


11 


15/18 


25/35 


45/55 


ns 


*OLZ 


Output Enable to Output in Low Z< 3 > 


5 ^v- 


5 


5 


5 


5 


5 


ns 


^CHZ 


Chip Select to Output in High Z (3 > 


-mS 7 


2 8 


2 10 


2 12/14 


15/20 


25/30 


ns 


*OHZ 


Output Disable to Output in High Z< 3 > 


- m J 7 


2 8 


2 9 


2 12/15 


15/20 


25/30 


ns 


*0H 


Output Hold from Address Change 


sly - . 


5 


2 


5 


5 


5 


ns 


*pu 


Chip Select to Power Up Time< 3 > 


&C - 














o - 


ns 


tpo 


Chip Deselect to Power Down Timet 3 ) 


m* 15 


20 


25 


30/35 


45/55 


70/85 


ns 



NOTES: 

1 . 0° C to + 70°C temperature range only. 

2. -55° C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 
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IDT6198S/IDT6198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



d) 



ADDRESS 



3< 



» wwvol 



*OE 



W 5 > — * 



» K^^jy 



Ucs 

t C L2« 5 > — 



DATA out 



kxx 



>c 



^zzzzzzzz 



■ t HZ« 5 ' 



S7777Z ZZZ 



■t C HZ< 5 > 



xs^ 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ' 24) 



ADDRESS 



DATAn 



zx 



*AA 



XEEX 



X. 



>C 



TIMING WAVEFORM OF READ CYCLE NO. 3< 1 ' 3 ' 4) 

— i 



£5 



DATA OUT 

, Ice" 
V cc SUPPLY' ■ 
CURRENT i 

'SB ■ 



t CLZ (5) ' 



"** tpu "*■ 



7 



NOTES: 

1. WE is High for Read Cycle. 

2. Device Is continuously selected, Cl> « V| L 

3. Address valid prior to or coincident with C5 transition low. 

4. OT-V,j. 

5. Transition is measured ±200mV from steady state. 



KEX 



s 



"W^" 



} 



♦tpn-* 



\ 
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1DT6198S/1DT6198L CMOS STATIC RAM 64K (16K X 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS <V CC = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


6198S15< 1 > 6198S19/20 (4 > 
MIN. MAX. MIN. MAX. 


6198S25 

6198L25 

MIN. MAX. 


6198S30/35 
6198L30/35 
MIN. MAX. 


6198S45/55< 2 > 
6198L45/55< 2 > 
MIN. MAX. 


6198S70S/85S 
6198L70< 2 1(85< 2 > 
MIN. MAX. 


UNIT 




two 


Write Cycle Time 


14 : : - 


17 


20 


22/30 - 


40/50 


60/75 


ns 


*cw 


Chip Select to End of Write 


14 ,,S- 


17 - 


20 


22/25 - 


35/50 


60/75 


ns 


Uw 


Address Valid to End of Write 


14 %%£ 


17 


20 


22/25 - 


35/50 


60/75 


ns 


*AS 


Address Set-up Time 


gz&- 

















ns 


t w p 


Write Pulse Width 


U SS~ 


17 


20 


22/25 - 


35/50 


60/75 


ns 


*WR 


Write Recovery Time 


ofm; - 

















ns 


*WHZ 


Write Enable to Output in High Z< 3 > 


-Ji 5 


6 


7 


10 


15/25 


30/40 


ns 


*DW 


Data Valid to End of Write 


u$ - 


10 


13 


13/15 - 


20/25 


30/35 


ns 


*DH 


Data Hold Time 


fiF - 

















ns 


tow 


Output Active from End of Write < 3 > 


'"5'- r 


5 


5 


5 


5 


5 


ns 




NOTES: . 

1 . 0°C to + 70°C temperature range only. 

2. -55° C to + 1 25° C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Preliminary data only for military devices. 
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IDT6198S/IDT6198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) (1>2 ' 3 ' 7) 

ADDRESS 
UE 

WE 

DATA 0UT 
DATA IN 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) 



(1, 2, 3, 5, 8) 



ADDRESS 



CS 



ZD< 



X 



•t nw (7)- 



S 



WE 



DATA , N 



x 



>c 



s 



> 



NOTES: 

1. WE or C~S must be high during all address transitions. 

2. A write occurs during the overlap (t cw or t WP ) of a low CS and a low WE. 

3. t W R is measured from the earlier of C5 or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the Cl> low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200 mV from steady state. 

7. If OE" is low during a WE controlled write cycle, the write pulse width must be the larger of t W p or (twHz + tow) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t DW . If OE is high during an WE controlled write cycle, this requirement does not apply and the 

write pulse can be as short as the specified t WP . 

8. ©E = V H 
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1DT6198S/IDT6198LCMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


WE 


OE 


I/O 


POWER 


Standby 


H 


X 


X 


HighZ 


Standby 


Read 


L 


H 


L 


Dout 


Active 


Write 


L 


L 


X 


Din 


Active 


Read 


L 


H 


H 


. High Z 


Active 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER*^ 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


V lN =0V 


7 


PF 


C OUT 


Output Capacitance 


V OUT =0V 


7 


pF 



NOTE: 

1 . This parameter is determined by device characterization, but is not 
production tested. 



ORDERING INFORMATION 




IDT 



XXXX 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



C 

P 
L 

SO 
Y 

15 
19 
20 
25 
30 
35 
45 
55 
70 
85 

S 

L 



Commercial (0°Cto +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Sidebraze THINDIP (300 mil.) 
Plastic DIP 

Leadless Chip Carrier 
Small Outline IC (Gull Wing) 
Small Outline IC (J-bend) 



Commercial Only "\ 
Commercial Only 



Military Only 
Military Only 
Military Only 

Standard Power 
Low Power 

16Kx 4-Bit 



> Speed in Nanoseconds 
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CMOS STATIC RAM 
64K (16K x 4-BIT) 



IDT7188S 
IDT7188L 



FEATURES: 

• High-speed (equal access and cycle times) 

- Military: 20/25/30/35/45/55/70/85ns (max.) 

- Commercial: 15/20/25/30/35/45ns (max.) 

• Low power consumption 

- IDT7188S 

Active: 350mW (typ.) 
Standby: 100pW (typ.) 

- IDT7188L 

Active: 300mW (typ.) 
Standby: 30pW (typ.) 

• Battery backup operation -2V data retention 
(L version only) 

• Available in high-density industry standard 22-pin, 300 mil 
ceramic and plastic DIP, 24-pin SOIC, 24-pin Flatpack and 
CERPACK 

• Produced with advanced CEMOS ™ technology 

• Single 5V (±10%) power supply 

• Inputs/outputs TTL-compatible 

• Three-state outputs 

• Static operation: no clocks or refresh required 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The I DT71 88 is a 65,536-bit high-speed static RAM organized as 
16K x 4. It is fabricated using IDT's high-performance, high- 
reliability technology -CEMOS. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost effective approach for memory intensive applications. 

Access times as fast as 15ns are available, with typical power 
consumption of only 300mW. The IDT71 88 offers a reduced power 
standby mode, Isbi , which enables the designer to greatly reduce 
device power requirements. This capability significantly de- 
creases system power and cooling levels, while greatly enhancing 
system reliability. The low-power version (L) version also offers a 
battery backup data retention capability where the circuit typically 
consumes only 30jjW operating from a 2V battery. 

All inputs and outputs are TTL-compatible and operate from a 
single 5V supply. Fully static asynchronous circuitry, along with 
matching access and cycle times, favor the simplified system de- 
sign approach. 

The IDT7188 is packaged in 22-pin, 300 mil ceramic and plastic 
DIPs, 24-pin SOICs, flatpacks and CERPACKs, providing excellent 
board-level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT7188S/IDT7188L 64K (16Kx 4-BIT) CMOS STATIC RAM 
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PIN CONFIGURATIONS 
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TOP VIEW 
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TOP VIEW 
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FLATPACK/CERPACK/SOIC 
TOP VIEW 



PIN NAMES 






A0-A13 Address Inputs 


l/OHA 


Data I/O 


CS Chip Select 


V C c 


Power 


WE Write Enable 


GND 


Ground 



RECOMMENDED DC OPERATING CONDITIONS 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


VjERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


W 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 


2.2 


- , 


6.0 


V 


VJL 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V |L (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ±10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ±10% 
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IDT7188S/IDT7188L64K (16Kx 4-BIT) CMOS STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT7188S 
MIN. TYP.< 1 > MAX. 


IDT7188L 
MIN. TYP.< 1 > MAX. 


UNIT 


llul 


Input Leakage Current 


V cc = Max., V| N = GND to V cc 


MIL. 
COM'L 


10 
5 


5 
2 


|iA 


I'loI 


Output Leakage Current 


V cc = Max. 
CS=V lH ,V OUT =GNDtoV C c 


MIL 
COM'L. 


10 

5 


- - 5 
2 


)IA 


Vol 


Output Low Voltage 


Iol= 10mA, V C c - Min. 


0.5 


0.5 


V 


Iol = 8mA, V C c = Min. 


0.4 


0.4 


V 


Voh 


Output High Voltage 


Ioh= -4mA, V C c= Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V C c = 5.0V, + 25° C ambient. 



DC ELECTRICAL CHARACTERISTICS (1) 

Vcc = 5.0V ±10%, V LC = 0.2V, V HC = V cc - 0.2V 









7188S15 


7188S20 


7188S25 


7188S30/35 


7188S45/55< 3 > 


7188S70 


7188S85 




SYMBOL 


PARAMETER 


POWER 








7188L25 


7188L30/35 


7188L45/55 (3) 


7188L70 


7188L85 


UNIT 








COM'L. MIL. 


COM'L. 


MIL 


COM'L. MIL. 


COM'L. MIL 


COM'L MIL 


COM'L MIL 


COM'L MIL 






Operating Power 




&■>:■:■,.. 




















Supply Current 


S 


immm 


120 


140 


100 125 


100 110 


100 110 


110 


110 




'cci 


C3 = V IL , 
Outputs Open 




















mA 




■.' :'.. 


















V C c = Max., 


L 


Wwttm* 


- 


_ 


85 110 


85 95 


85 95 


95 


95 






f = 0( 2 ) 
























Dynamic 




¥■&.■:' 




















Operating Current 


S 


180 " :: — 


155 


175 


135 155 


125 140 


125 140 


140 


140 




'CC2 


CS = V IL , 
Outputs Open, 




wwmm 
















mA 




' .'. 


















V C c = Max., 


L 


•-•••"•••••"-' 


- 


- 


125 145 


115/105125/115 


100 110 


110 


105 






f^'fMAX< 2) 




mmmm 




















Standby Power 




mmmm 




















Supply Current 


S 


7$^&?-*?. 


60 


70 


55 60 


50/45 55/50 


45 50 


50 


50 




J SB 


(TTL Level) 
CS>Vih. 




: £'' : M^yr-:f:'-y 
















mA 






















Vcc = Max., 
Outputs Open 


L 


T""' v '"™ 


- 


- 


45 50 


40/35 45/40 


30 35 


35 


- 35 






f - f M AX< 2 > 
























Full Standby 
























Power Supply 
Current (CMOS 


S 


^mmm 


20 


25 


15 20 


15 20 


15 20 


20 


20 




'SB1 


Level) 
C5*V HC , 
V cc = Max., 




















mA 






















V IN> V HC 0r 


L 


Z^\M&* 


_ 


_ 


0.5 1 .5 


0.5 1.5 


0.5 1.5 


1.5 


1.5 






V IN< V LC 
f = 0(2) 























NOTES: 

1. All values are maximum guaranteed values. 

2. At f = f M Ax address and data inputs are cycling at the maximum frequency of read cycles of 1/t RC . f = means no input lines change. 

3. -55°C to + 125°C temperature range only. 
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DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 






SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.W 


MAX. 


UNIT 


V C c@ 
2.0V 3.0V 


V C c@ 
2.0V 3.0V 


V D R 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'cCDR 


Data Retention Current 


CE >V HC 


MIL 


- 


10 15 


600 900 


uA 


COM'L 


- 


10 15 


150 225 


W 3 > 


Chip Deselect to Data Retention Time 


Mn >V H c°r<V L c 







- 


- 


ns 


t R 0) 


Operation Recovery Time 




W 2 > 


- 


- 


ns 


UliI^ 


Input Leakage Current 






- 


- 


2 


uA 



NOTES: 

1. T A = 25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



*CDR 



» 77777^ 



DATA RETENTION MODE 



'V 



V DR > 2V 



7 % 



5V 



^t kV^W 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



DATA 0UT - 



2550 < t 30pF* 



:480Q 



Figure 1. Output Load 



' Including scope and jig. 



DATA OUT - 



2550 



5V 

| 480O 

t 5 P F * 



Figure 2. Output Load 
(for tH^t^.twz and t ow ) 



S4-81 



IDT7188S/IDT7188L64K(16Kx 4-BIT) CMOS STATIC RAM 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS <V CC = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7188S15< 1 > 
MIN. MAX. 


7188S20W 
MIN. MAX. 


7188S25/30 
7188L25/30 
MIN. MAX. 


7188S35/45 
7188L35/45 
MIN. MAX. 


7188S55/70< 2 > 
7188L55/70< 2 > 
MIN. MAX. 


7188S85< 2 > 
7188L85< 2 > 
MIN. MAX. 


UNIT 


READ CYCLE 


tRC 


Read Cycle Time 


15 ,;*-, 


20 


25/30 


35/45 


55/70 


85 


ns 


*AA 


Address Access Time 


- :S'S 


20 


25/30 


35/45 


55/70 


85 


ns 


Ucs 


Chip Select Access Time 


- -15 


20 


25/30 


35/45 


55/70 


85 


ns 


l 0H 


Output Hold from Address Change 


5 ; •;:;:;;;;; :: - 


5 


5 


5 


5 


5 


ns 


"tLZ 


Chip Selection to Output in Low Z <3 > 


5, :;;:::::;;• - 


5 


5 


5 


5 


5 


ns 


W 


Chip Deselect to Output in High Z (3) 


Sf 7 


8 


10/12 


14 


20/25 


30 


ns 


tpu 


Chip Select to Power Up Time* 3 ' 


•IP' 

















ns 


*PD 


Chip Deselect to Power Down Time* 3 ' 


""-" 15 


20 


25/30 


35/45 


55/70 


85 


ns 



NOTES: 

1 . 0°C to -70 °C temperature range only. 

2. -55°C to -125 6 C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Preliminary data only for military devices. 

TIMING WAVEFORM OF READ CYCLE NO, 1 (1>2) 



ADDRESS 



DATA our 



X 



t RC < 5 >- 



w 



PREVIOUS DATA VALID }( V V jQ 



X 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1>3) 



US- 



DATA 0UT 



V cc SUPPLY 
CURRENT | SB 



\ 



tRC< 5 >- 



WW - 



-* tpu ♦ 



7 



KZZX 



/ 



-*- W 4 > ^ 



DATA VALID 



> 



H — t p 



HIGH IMPEDANCE 



\ 



NOTES: 

1 . WE is high for READ Cycle. 

2. US' is low for READ cycle. 

3. Address valid prior to or coincident with CS" transition low. 

4. Transition is measured ±200mV from steady state voltage. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7188S/IDT7188L 64K (16Kx 4-BIT) CMOS STATIC RAM 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7188S15< 1 > 
MIN. MAX. 


7188S20< 4 > 
MIN. MAX. 


7188S25/30 
7188L25/30 
MIN. MAX. 


7188S35/45 
7188L35/45 
MIN. MAX. 


7188S55/70< 2 > 
7188L55/70< 2 > 
MIN. MAX. 


7188S85< 2 > 
7188L85< 2 > 
MIN. MAX. 


UNIT 


WRITE CYCLE 


twc 


Write Cycle Time 


14 *=&,, 


17 


20/22 


30/40 - 


50/60 


75 


ns 


*cw 


Chip Select to End of Write 


14 f|** 


17 


20/22 


25/35 


50/60 


75 


ns 


*AW 


Address Valid to End of Write 


14 -mg 


17 


20/22 


25/35 


50/60 


75 


ns 


t A s 


Address Set-up Time 


: ;:||^ 

















ns 


t W p 


Write Pulse Width 


14 :;:•;;;;;;;- 


17 


20/22 


25/35 - 


50/60 


75 


ns 


*WR 


Write Recovery Time 


mZ - 

















ns 


tow 


Data Valid to End of Write 


8 Z : S " 


10 


13/15 


15/20 - 


25/30 


35 


ns 


*DH 


Data Hold Time 


C% : - - 

















ns 


*WZ 


Write Enable to Output in High Z< 3 > 


^'•:-:J 5 


6 


7/10 


10/15 


25/30 


40 


ns 


*0W 


Output Active from End of Write ( 3 ) 


*&:::: - 


5 


5 


5 


5 


5 


ns 




NOTES: 

1 . 0°C to -70 °C temperature range only. 

2. -55°C to -1 25°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Preliminary data only for military devices. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 , (WE CONTROLLED TIMING) 02 ' 



d.2,3) 



ADDRESS 

WE 

DATA out 
DATA, N 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING)* 



ADDRESS 



U5 



^< 



WE 



DATA . r 



X. 



\ 



>c 



/■ 



/■ 



DATA VALID 



y 



NOTES: 

1 . WE or C~S must be high during all address transitions. 

2. A write occurs during the overlap (t WP ) of a low C~3~ and a low WE. 

3. t WR is measured from the earlier of US" or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals should not be applied. 

5. If the C~S low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance £ 

6. Transition is measured ±200 mV from steady state. 
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IDT7188S/IDT7188L64K(16Kx4-BIT) CMOS STATIC RAM 
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TRUTH TABLE 



MODE 


CS 


WE 


I/O 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


Dout 


Active 


Write 


L 


L 


D, N 


Active 



CAPACITANCE (T A = +25°c, f = lomhz, v cc = ov) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


V N =ov 


6 


PF 


C OUT 


Output Capacitance 


v OUT =ov 


6 


pF 



NOTE: 

1 . This parameter is determined by device characterization, but is not 
production tested. 



ORDERING INFORMATION 




IDT 



xxxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



D 

P 

C 

SO 

Y 

F 

E 

Y 

15 
20 
25 
30 
35 
45 
55 
70 
85 

S 
L 

7188 



Commercial (0°Cto +70°C) 

Military (-55° C to +125° C) 
Compliant to MIL-STD-883, Class B 



Ceramic DIP 

Plastic DIP 

Sidebraze DIP 

Small Outline IC (Gull Wing) 

Small Outline IC (J-Bend) 

Flatpack 

CERPACK 

Small Outline (J-Bend) 

Commercial Only 



> Speed in Nanoseconds 



Military Only 
Military Only 
Military Only J 

Standard Power 
Low Power 

64K(16Kx 4-Bit) 
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CMOS STATIC RAMS 
64K(16Kx 4-BIT) 

Added Chip Select and Output Enable Controls 



IDT7198S 
IDT7198L 



FEATURES: 

• Optimized for fast RISC processors, including 
IDT79R3000 

• Fast Output Enable (OE) pin available for added system 
flexibility 

• Multiple Chip Selects (CS 1f CS 2 ) simplify system design and 
operation 

• High speed (equal access and cycle times) 

- Military: 20/25/30/35/45/55/70/85ns (max.) 

- Commercial: 15/19/20/25/30/35/45ns (max.) 

• Low power consumption 

- IDT7198S 

Active: 350mW (typ.) 
Standby: 100pw (typ.) 

- IDT7198L 

Active: 300mW (typ.) 
Standby: 30pw (typ.) 

• Battery back-up operation— 2V data retention (L version only) 

• 24-pin THINDIP, 24-pin plastic DIP, high-density 28-pin 
leadless chip carrier, 24-pin SOIC, flatpack and CERPACK 

• Produced with advanced CEMOS ™ technology 

• Bidirectional data inputs and outputs 

• Inputs/outputs TTL-compatible 

• Three-state outputs 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-86859 is pending listing on 
this function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT7198 is a 65,536 bit high-speed static RAM organized as 
16K x 4. It is fabricated using IDT's high-performance, high- 
reliability technology— CEMOS. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost effective approach for memory intensive applications. Timing 
parameters have been specified to meet the speed demands of the 
fastest IDT79R3000 RISC processors. 

The IDT7198 features three memory control functions: Chi p 
Select 1 (CS,), Chip Select 2 (CS 2 ) and Output Enable (OE). 
These three functions greatly enhance the IDT7198's overall 
flexibility in high-speed memory applications. 

Access times as fast as 15ns are available, with typical power 
consumption of only 300mW. The I DT71 98 offers a reduced power 
standby mode, Isbi, which enables the designer to considerably re- 
duce device power requirements. This capability significantly de- 
creases system power and cooling levels, while greatly enhancing 
system reliability. The low-power version (L) also offers a battery 
backup data retention capability where the circuit typically 
consumes only 30pW when operating from a 2V battery. 

All inputs and outputs are TTL-compatible and operate from 
a single 5 volt supply. Fully static asynchronous circuitry, along 
with matching access and cycle times, favor the simplified system 
design approach. 

The'lDT7198 is packaged in either a 24-pin ceramic DIP, 24-pin 
plastic DIP, 28-pin leadless chip carrier, 24-pin SOIC and 24-pin 
flatpack or CERPACK, providing improved board-level packing 
densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 

a — fe=r 




65,536-BIT 
MEMORY ARRAY 



V cc 
GND 



COLUMN I/O 



-ft: 



CEMOS Is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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IDT7198S/1DT7198L CMOS STATIC RAM 64K (16K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MEMORY CONTROL: 

The 1DT7198 64K high-speed CEMOS static RAM incorporates 
two additional memory control. features (an extra chip select and an 
output enable pin) which offer additional benefits in many system 
memory applications. ■'' 

The dual chip select feature (CS 1( CS 2 ) now brings the 
convenience of improved system speeds to the large memory 
designer by reducing the external logic required to perform 
decoding. Since external decoding logic is reduced, board space 
is saved, system speed is enhanced by approximately 10-20ns 
and system reliability improves as a result of lower parts count. 
(See technical note 1 "Using Two Chip Selects on the IDT7198.") 



PIN CONFIGURATION 
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15 


Ui/Q> 


SEC 


11 


14 


Ili/o, 


gndC 


12 


13 


UWE 


DIP/SO 


IC/FLATPACK 


'CERPACK 






TOP VIEW 





INDEX- 



Both chip selects, Chip Select 1 (CS,) and Chip Select 2 (CS 2 ), 
must be in the active-low state to select the memory. If either chip 
select is pulled high, the memory will be deselected and remain in 
the standby mode. 

The fast output enable function (OE) is also a highly desirable 
feature of the IDT7198 high-speed common I/O static RAM. This 
function is designed to eliminate problems associated with data 
bus contention by allowing the data outputs to be controlled 
independent of either chip select. Its speed permits further de- 
creases in overall read cycle timing. 

These added memory control features provide improved 
system design flexibility, along with overall system speed 
performance enhancements. 

LOGIC SYMBOL 
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I/O4 


::] 11 








19 


d 


I/O3 


::] 12 








18 


d 


I/O2 



13 14 15 16 17 



B§B"S£ 



LCC 
TOP VIEW 



A 


I/O, 


A1 




A 2 




A 3 : 




A 4 


I/C32 


A 5 




A 6 




A 7 




A 8 


I/O3 


A 9 




A10 




All 




A12 




A13 


l/0 4 


? ? 


? ? 


CS-) CS2 


GE WE 




PIN NAMES 






Ao-A 13 Address Inputs 


OE 


Output Enable 


CSt Chip Select 1 


I/Ot -I/O4 


Data I/O 


CS 2 Chip Select 2 


Vcc 


Power 


WE Write Enable 


GND 


Ground 
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IDT7198S/IDT7198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


ViH 


Input High Voltage 


2.2 


- 


6.0 


V 


■VlL 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V iL (min.) - -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT7198S 
MIN. TYP/ 1 * MAX. 


IDT7198L 
MIN. TYP.< 1 > MAX. 


UNIT 


Mul 


Input Leakage Current 


Vcc = Max., V, N = GND to V cc 


MIL. 
COM'L 


- - 10 
5 


5 
2 


jiA 


I'loI 


Output Leakage Current 


Vcc = Max. 
CS=V, H .V 0UT = GND to V cc 


MIL. 
COM'L 


- - 10 

- - 5 


- - 5 
2 


JXA 


Vol 


Output Low Voltage 


Iol= 10mA, Vcc = Min. 


0.5 


.-*■-. - 0.5 


V 


Iol = 8mA, V C c = Min. 


0.4 


0.4 


V 


Voh 


Output High Voltage 


Ioh= -4mA, V C c = Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V cc = 5.0V, + 25°C ambient. 
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IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K X 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS™ 

Vcc = 5.0V ±10%, V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


POWER 


7198S15 
COM'L MIL 


7198S19/20 
COM'LMIL 


7198S25 
7198L25 

COM'LMIL 


7198S30/35 
7198L30/35 

COM'L MIL 


7198S45/55< 3 > 
7198L45/55 (3) 

COM'L MIL 


7198S70P) 7198S85< 3 > 
7198L70 (3) 7198L85< 3> 

COM'L MIL COM'LMIL 


UNIT 


•cci 


Operating Power 
Supply Current 
CS = V lL , 
Outputs Open 
V cc = Max., 
f = 0< 2 > 


S 


135; : :|lll: 


120 140 


100 125 


100 110 


100 110 


110 


- 110 


mA 


L 


- ' 'z 


- 


85 110 


85 95 


85 95 


95 


95 


'CC2 


Dynamic 

Operating Current 
CS = V IL , 
Outputs Open, 
Vcc = Max., 

f = fMAX (2) 


S 


180 " Xm Z 


155 175 


135 155 


125 140 


125 140 


140 


- 140 


mA 


L 


-;;j;;;;- 


- 


125 145 


115/105 125/115 


100 110 


110 


- 105 


IsB 


Standby Power 
Supply Current 
(TTL Level) 

cs>v lH , 

Vcc = Max., 
Outputs Open 


S 


75 "; : '• r 


60 70 


55 60 


50/45 55/50 


45 50 


50 


50 


mA 


L 


- :;•;- 


- 


45 50 


40/35 45/40 


30 35 


35 


35 


'SB1 


Full Standby 
Power Supply 
Current (CMOS 
Level) 
CS > V HC , 
V cc = Max., 
V|N>VHcor m 
V lN <V LC .f = 0< 2) 


S 


zzp®- 


20 25 


15 20 


15 20 


15 20 


20 


20 


mA 


L 


|L - 


- 


0.5 1.5 


0.5 1.5 


0.5 1 .5 


1.5 


1.5 



NOTES: 

1. All values are maximum guaranteed values. 

2. At f = fwAX address and data inputs are cycling at the maximum frequency of read cycles of 1 Arc- f = means no input lines change. 

3. -55°C to +125 °C temperature range only. 
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IDT7198S/IDT7198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 






SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.W 


MAX. 


UNIT 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D R 


V cc for Data Retention 


- 


2.0 


- ' " 


- 


V 


'CCDR 


Data Retention Current 




MIL 
COM'L. 


- 


10 15 
10 15 


600 900 
150 225 


JIA 


t C DR< 3 > 


Chip Deselect to Data Retention Time 


CS>V HC 







- 


- 


ns 


t R 0) 


Operation Recovery Time 


V IN — V HC UI S V|_c 


W 2 > 


- 


- 


ns 


HyP 


Input Leakage Current 






- 


- 


2 


fiA 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. Thi? parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



■ szzzz^ 



DATA RETENTION MODE 



\. 



V DR >2V 



f- 



4.5V 

tn-^ 



^SSS 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut - 



5V 



480O 



255Q < f 3 °P F * 



DATA 0UT 



255Q 




Figure 1. Output Load 



' Including scope and jig. 



Figure 2. Output Load 
(for t CL21i 2 , t 0L2 , *CHZ1, 2 » *OHZ» 
t w and *whz) 



S4-90 



IDT7198S/IDT7198L CMOS STATIC RAM 64K (16Kx 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7198S15 (1) 19/20 (5) 
MIN. MAX. 


7198S25/30 

7198L25/30 

MIN. MAX. 


7198S35/45 

7198L35/45 

MIN. MAX. 


7198S55< 2 > 
7198L55 (2) 
MIN. MAX. 


7198S70< 2 > 
7198L70 (2) 
MIN. MAX. 


7198S85< 2 > 

7198L85 (2) 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


15/20/20 :=• ~t . 


25/30 


35/45 


55 


70 


85 


ns 


*AA 


Address Access Time 


,•£5/19/20 


25/29 


35/45 


55 


70 


85 


ns 


VcS1.2 


Chip Select-1 , 2 Access Time < 3 > 


- ii5^20/20 


25/30 


35/45 


55 


70 


85 


ns 


^CLZI, 2 


Chip Select-1 , 2 to Output in 
LowZ< 4) 


5 :.•;'- 


5 


5 


5 - 


5 


5 


ns 


*OE 


Output Enable to Output Valid 


- : *iilp/9 


11/18 


20/25 


35 


45 


55 


ns 


*OLZ 


Output Enable to Output in 
Low Z( 4) 


• 5 %mm$ - 


5 


5 


5 


5 


5 


ns 


*CHZ1. 2 


Chip Select-1 , 2 to Output in 
High Z< 4 > 


■ -ilp7/8/8 


10/12 


14 


20 


25 


30 


ns 


^HZ 


Output Disable to Output in 
HighZ* 4 ) 


~ . r 3- 7/8/8 


9/12 


15 


20 


25 


30 


ns 


*OH 


Output Hold from Address 
Change 


s, .. ;• - 


5 - 


5 - 


5 


5 


5 


ns 


*PU 


Chip Select to Power Up Time < 4 ) 


Hif 

















ns 


*PD 


Chip Deselect to Power Down 
Timet 4 ) 


15/20/20 


25/30 


35/45 


55 


70 


85 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. Both chip selects must be active low for the device to be selected. 

4. This parameter guaranteed but not tested. 

5. Preliminary data only for military devices. 
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IDT7198S/IDT7198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 w 



ADDRESS 



I3£ 



3H wwwi 



rai.ra 2 ' yyvok: 



w 5 >- 



*ACS1 . tACS2 " 

tci_Z1 • *CLZ2 ( } 



DATA out 



KEX 



X 



iZZZZZZZi. 



^ 777777 77? 



" *OHZ 



(5). 



, CHZ1' t CHZ2 {5) - 



%Z>r 



TIMING WAVEFORM OF READ CYCLE NO. 2 < 1 ' 2 ' 4 ' 



ADDRESS 



DATA out 



zx 



l RC 



*AA 



%zzx 



?c 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 



d.3,4) 



Co jf Co 2 



DATA out 



X 



' Ucsi - UCS2 " 



*CLZt - *CLZ2 (5) ' 



Vcc SUPPLY I cc 
CURRENT 

'SB 



7 



<XXX 



>>' 



*CHZ1 ■ *CHZ2 



> 



\ 



NOTES: 

1. WE" is High for Read Cycle. 

2. Device is continuously selected, UB ^ - V, L , C5 2 = V )L . 

3. Address valid prior to or coincident with CSj and or C&2 transition low. 

4. OE = vj L 

5. Transition is measured ±200mV from steady state. 
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IDT7198S/IDT7198LCMOS STATIC RAM 64K (16Kx 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS Ofcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7198S15 (1) 19/20 (5) 
MIN. MAX. 


7198S25/30 
7198L25/30 
MIN. MAX. 


7198S35/45 
7198L35/45 
MIN. MAX. 


7198S55< 2 > 
7198L55 (2> 
MIN. MAX. 


7198S70< 2) 
7198L70 (2) 
MIN. MAX. 


7198S85< 2 > 

7198L85 (2) 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


13/17/17 .: : ;;i: : , ; 


20/22 


30/40 


50 


60 


75 


ns 


*CW1.2 


Chip Select to End of Write < 3) 


13/17/17 Jjs* 


20/22 


25/35 


50 


60 


75 


ns 


*AW 


Address Valid to End of Write 


13/17/17 «- 


20/22 


25/35 


50 - 


60 


75 


ns 


*as 


Address Set-up Time 


o Sm- 











o 





ns 


W 


Write Pulse Width 


13/17/17 *%* - 


20/22 


25/35 


50 


60 


75 


ns 


*WR1.2 


Write Recovery Time 


: ;:j|l : ' - 

















ns 


*WHZ 


Write Enable to Output High Z (4) 


- **%' 5/6/6 


7/10 


10/15 


25 


30 


40 


ns 


*DW 


Data Valid to End of Write 


8/10#p*# 


13 


15/20 


25 


30 


35 


ns 


*DH 


Data Hold Time 


p3' 

















ns 


*OW 


Output Active from End of 
Write < 4) 


l|; :::: " 


5 


5 


5 


5 


5 


ns 




NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55° C to + 125°C temperature range only. 

3. Both chip selects must be active low for the device to be selected. 

4. This parameter guaranteed but not tested. 

5. Preliminary data only for military devices. 
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1DT7198S/IDT7198L CMOS STATIC RAM 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)* 



ADDRESS 

UE 

CS^> CSg 

WE 

DATA 0UT 
DATA, N 



ID< 



X 



\. 



"t W P< 7 >" 



x. 



s 



-twHZ< 6 )- 



■<! 



i> 



X DW *" 



X 



> 



<UE>. 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) 



(1,2,3,5,8) 



ADDRESS 



C5 V C5 2 



WE 



DATA, N 




NOTES: 

1 . WE, Cl?! or CS 2 must be high during all address transitions. 

2. A write occurs during the overlap (t^p) of a low C"S~ 1t a low C"S~ 2 and a low WE. 

3. t WR is measured from the earlier of Cl^ , C"S~ 2 or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the C"5 low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200mV from steady state. 

7. If OT is low during a WE controlled write cycle, the write pulse width must be the greater of twp or (twHz + t DW ) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t DW . If GE is high during a WE controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t WP . 

8. DE = V| H 
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IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K X 4-BIT) 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CSi 


CS 2 


WE 


OE 


I/O 


POWER 


Standby 


H 


X 


X 


X 


High Z 


Standby 


Standby 


X 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


H 


L 


Dour 


Active 


Write 


L 


L 


L 


X 


Din 


Active 


Read 


L 


L 


H 


H 


HighZ 


Active 



CAPACITANCE (T A = +25°c,f = lomhz, Vcc= ov) 



SYMBOL 


PARAMETER <*> 


CONDITIONS 


MAX. 


UNIT 


Qn 


Input Capacitance 


\< N =ov 


7 


PF 


Cqut 


Output Capacitance 


V OUT = OV 


7 


PF 



NOTE: 

1. This parameter is determined by device characterization, but is not 
production tested. 



ORDERING INFORMATION 




IDT 



XXXXX 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



D 

P 

C 

L 

SO 

Y 

E 

F 



15 
19 
20 
25 
30 
35 
45 
55 
70 
85 

S 

L 

7198 



Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 



Ceramic DIP 
Plastic DIP 
Sidebraze DIP 
Leadless Chip Carrier 
Small Outline IC (Gull Wing) 
Small Outline IC (J-bend) 
CERPACK 
Flatpack 



Commercial Only ^ 
Commercial Only 



/ Speed in Nanoseconds 



Military Only 
Military Only 
Military Only 

Standard Power 
Low Power 

64K{16Kx 4-Bit) 
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CMOS STATIC RAMS 

64K(16Kx 4-BIT) 

Separate Data Inputs and Outputs 



IDT71981S/L 
IDT71982S/L 



FEATURES: 

• Optimized for fast RISC processors including the 
IDT79R3000 

• Separate data inputs and outputs 

• IDT71981S/L: outputs track inputs during write mode 

• IDT71982S/L: high impedance outputs during write mode 

• High speed (equal access and cycle time) 

- Military: 20/25/30/35/45/55/70/85ns (max.) 

- Commercial: 15/19/20/25/30/35/45ns (max.) 

• Low power consumption 

- IDT71981/2S 
Active: 350mW (typ.) 
Standby: 100pw (typ.) 

- IDT71981/2L 
Active: 300mW (typ.) 
Standby: 30pw (typ.) 

• Battery backup operation -2V data retention (L version only) 

• High-density 28-pin hermetic and plastic DIP, 28-pin leadless 
chip carrier, 28-pin SOI C 

• Produced with advanced CEM OS™ high-performance 
technology 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71981/IDT71982 are 65,536-bit high-speed static RAMs 
organized as 16K x 4. They are fabricated using IDT's high- 
performance, high-reliability technology— CEMOS. This state-of- 
the-art technology, combined with innovative circuit design tech- 
niques, provides a cost effective alternative to bipolar and fast 
NMOS memories. Timing parameters have been specified to meet 
the speed demands of the fastest IDT79R3000 RISC processors. 

Access times as fast as 15ns are available with typical power 
consumption of only 300mW. These circuits also offer a reduced 
power standby mode (Isb). When CS! goes high, the circuit will 
automatically goto, and remain in, this standby mode. In the ultra- 
low-power standby mode (Isbi), the devices consume less than 
2.5mW, typically. This capability provides significant system-level 
power and cooling savings. The low-power (L) versions also offer a 
battery backup data retention capability where the circuit typically 
consumes only 30pW operating off a 2V battery. 

All inputs and outputs of the IDT71981/IDT71982 areTTL-com- 
patible and operate from a single 5V supply, thus simplifying sys- 
tem designs. Fully static asynchronous circuitry is used, which 
requires no clocks or refreshing for operation, and provides equal 
access and cycle times for ease of use. 

The IDT71981/IDT71982 are packaged in either space-saving 
28-pin, 400 mil hermetic DIPs, 28-pin 300 mil plastic DIP, 28-pin 
SOIC or 28-pin leadless chip carriers, providing high board-level 
packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 




65,536 BIT 
MEMORY ARRAY 



Vcc 
GND 



COLUMN I/O 



^Y 
-^Y 



IDT71981 ONLY 

Li^O 



■^ 






CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1 989 Integrated Device Technology, Inc. 



S4-96 



IDT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



A C 






28 


HVcc 


AiC 


2 




27 


H A 13 


A 2 E 


3 




26 


U A 12 


A 3 E 


4 




25 


H An 


A 4 C 


5 




24 


H A 10 


a 5 l: 


6 


D28-2, 
P28-2, 


23 


H A 9 


A 6 C 
A 7 C 


7 


C28-2, 


22 


^D, 


8 


S028-2 
& 


21 


Hd 3 


A 8 E 


9 


Y28-2 


20 


^Y 4 


DiC 


10 




19 


Uy, 


D 2 E 


11 




18 


Dy ? 


cs, c 


12 




17 


^Y, 


UEC 


13 




16 


I] WE 


gndC 


14 




15 


H cs 2 




DIP/SOIC 






TOP VIEW 





LOGIC SYMBOL 



D, D 2 Do D 4 



J_l 



A 




A i 




A 2 


Y 4 


A3 




A 4 


Y3 


A 5 




A 6 


Y 2 


A 7 




A 8 


.Y, 


Ag 




A 10 




*« 




A 12 




A 13 




? ? 


? ? 


CS1 cs 2 


0E WE 



INDEX 




A3 


p * 


A 4 


b 5 


A 5 


b 6 


A 6 


b 7 


A 7 


b 8 


A 8 


b 9 


D1 


b 10 


D 2 


b 11 


C§! 


b 12 



BStfK 



LCC 
TOP VIEW 




PIN NAMES 






Ao _ Ai 3 Address Inputs 


D1-D4 


DATA, N 


C§! , CS 2 Chip Selects 


Y1-Y4 


DATAqut 


WE Write Enable 


GND 


Ground 


OE Output Enable 


Vcc 


Power 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pr 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1.V lL (min.) = 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


o Cto+70°C 


ov 


5.0V ± 10% 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V CC =5.0V±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT71981/2S 
MIN. TYP.™ MAX. 


IDT71981/2L 
MIN. TYP< 1 > MAX. 


UNIT 


llul 


Input Leakage Current 


V cc = Max.,V| N = GNDtoVcc 


MIL 
COM'L 


10 
- - 5 


- - 5 
2 


jiA 


I'loI 


Output Leakage Current 


V cc = Max. 

C3~ = V IH ,V 0UT = GNDtoV cc 


MIL. 
COM'L 


- 10 

- 5 


5 
- - 2 


,lA 


Vol 


Output Low Voltage 


I l= 10mA, V C c = Win. 


- 0.5 


- .0.5 


V 


Iol= 8mA, V C c = Mln. 


- : 0.4 


0.4 


V 


Voh 


Output High Voltage 


Iol = -4mA, V C c = Min. 


2.4 


2.4 - 


V 



NOTE: 

1 . Typical limits are at V C c - 5.0V, + 25° C ambient. 



DC ELECTRICAL CHARACTERISTICS {1) 

Vcc = 5.0V ±10%, V L c = 0-2V, Vhc = Vcc - 0.2V 



SYMBOL 


PARAMETER 


POWER 


71981/2S15 
COM'L MIL 


71981/2 
S19/20 

COM'LMIL 


71981/2S25 
71981/2L25 

COM'LMIL 


71981/2S30/35 
71981/2L30/35 

COM'L. MIL 


71981/2S45/55< 3 > 
71981/2L45/55 (3) 

COM'L MIL 


71981/2S70 
71981/2L70 

COM'L MIL 


71981/2S85 
71981/2L85 

COM'LMIL 


UNIT 


•cci 


Operating Power 
Supply Current 
CS" = V lL , 
Outputs Open 
V cc = Max., 
f = o<2) 


S 


l&mm 


120 140 


100 125 


100 110 


100 110 


110 


- 110 


mA 


L 


it<V- 


- 


85 110 


85 95 


85 95 


95 


95 


'cC2 


Dynamic 

Operating Current 
CS = V IL , 
Outputs Open, 
V C c = Max., 

f = f M AX< 2 ) 


S 


HfSifigi 


155 175 


135 155 


125 140 


125 140 


140 


- 140 


mA 


L 


'-.:'::.- 


- 


125 145 


115/105125/115 


100 110 


110 


- 105 


'SB 


Standby Power 
Supply Current 
OTL Level) 
CS > V (L , 
Vcc = Max., 
Outputs Open 
f = Wx< 2 > 


S 


75 ; •- 


60 70 


55 60 


50/45 55/50 


45 50 


50 


50 


mA 


L 


- § 


- 


45 50 


40/35 45/40 


30 35 


35 


35 


'SB1 


Full Standby . 
Power Supply 
Current (CMOS 
Level) 
CS > Vhc. 
Vcc = Max - 
V, N >V HC or 

v, N <v LC .f = 0< 2 > 


S 


C s: "S : 


20 25 


15 20 


15 20 


15 20 


20 


- 20 


mA 


L 


liliiil 


. - ■ - 


0.5 1.5 


0.5; ' 1.5 


0.5. . 1.5 


1.5 


1-5 



NOTES: 

1. All values are maximum guaranteed values. 

2. At f = f MAX address and data inputs are cycling at the maximum frequency of read cycles of 1 Arc- f - means no input lines change. 

3. -55°C to + 1 25° C temperature range only. 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) VLc = 0.2V, Vhc = Vcc - 0.2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.< 1 > 


MAX. 


UNIT 


TEST CONDITIONS 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


M3R 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 




MIL. 
COM'L. 


_ 


10 15 
10 , 15 


600 900 
150 225 


uA 


W 3 > 


Chip Deselect to Data Retention Time 


CS>V HC 







- ' 


- 


ns 


t R (3) 


Operation Recovery Time 


V IN — V HC ur ^ V LC 


W 2 > 


- 


- 


ns 


Hul {3) 


Input Leakage Current 






- 


. - 


2 


uA 



NOTES: 

1. T A = + 25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 




LOW V cc DATA RETENTION WAVEFORM 



4.5V 



- 777777 ^ 



DATA RETENTION MODE 



\ 



Vn R >2V 



f' 



4.5V 



fsSSK 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise and Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



5V 



DATAqut - 



2550. < y 30pF* 



:480Q 



DATAqut ■ 



255Q 



4800 
T 5 P F * 



Figure 1. Output Load 



r Including scope and jig. 



Figure 2. Output Load 

(for t CLZ1i 2 1 toLZi *CHZ1, 2 » t OHZ» 

t w fl nd t WHZ ) 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


71981/2S15< 1 > 71981/2S25/30 71981/2S35/45 71981/2S55< 2 > 71981/2S70< 2 > 71981/2S85< 2 > 

/19/20 71981/2L25/30 71981/2L35/45 71981/2L55 (2> 71981/2L70 (2) 71981/2L85 (2) 

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 


UNIT 




*RC 


Read Cycle Time 


1 5/20/20 ;;;3|^ 


25/30 


35/45 


55 


70 


85 


ns 


*AA 


Address Access Time 


J : 5/19/20 


25/29 


35/45 


55 


70 


85 


ns 


*ACS1, 2 


Chip Select-1 , 2 Access Time P) 


- ; *i$2Q/20 


25/30 


35/45 


55 


70 


85 


ns 


*CLZ1, 2 


Chip Select-1, 2 to Output in 
LowZW 


5 ::: - : :-'.:,:,- 


5 


5 


5 


5 


5 


ns 


*OE 


Output Enable to Output Valid 


- ,'x. :: ;>/9/9 


11/18 


20/25 


35 


45 


55 


ns 


X OlZ 


Output Enable to Output in 
LowZ(4) 


5 "-".'■*; - 


5 


5 


5 


5 


5 


ns 


*CHZ1,2 


Chip Select-1 . 2 to Output in 
HighZW 


- " . • .7/8/8 


10/12 


14 


20 


25 


30 


ns 


*OHZ 


Output Disable to Output in 
High Z W 


- , Z 1? 7/8/8 


9/12 


15 


20 


25 


30 


ns 


*OH 


Output Hold from Address 
Change 


5 -Z>Z - 


5 


5 


5 


5 


5 


ns 


'pu 


Chip Select to Power Up Time (") 


q ;:•••.;;;• - 

















ns 


Vd 


Chip Deselect to Power Down 
Timet 4 ) 


~jC \j 5/20/20 


25/30 


35/45 


55 


70 


85 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. Data for 20ns devices is preliminary for military temperature range. 

2. -55°C to + 125°C temperature range only. 

3. Both chip selects must be active low for the device to be selected. 

4. This parameter guaranteed but not tested. 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K (16KX 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



d) 



ADDRESS 



^< 



=■ wwwSv 



C5,.C5 2 \\\\\ 



W 5 >- 



*ACS1 • * ACS2 " 
tcLZ1 . tci_Z2 t ' 



DATA OUT . 



KEX 



>c 



■/ZZZZZZZ2. 



t nH 7< 5 >" 



SZZZZZZZZ2 fi 



*CHZ1 • t CHZ2 (i 



XE^ 



TIMING WAVEFORM OF READ CYCLE NO. 2 < 



ADDRESS 



DATA 0UT 



z>c 



*AA 



XEEX 



X 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ' 34) 



Co ■) > CS2 



DATA 0UT 



Vcc Ice 
SUPPLY , 
CURRENT Isb 



x 



' taCRI . ^Ai 



l ACS1 • l ACS2 
tcLZ1.t C LZ2 (5) ' 



KEEX 



y 



l CHZ1 • tcHZ2 ( ' 



tpu (6) 



:> 



■ w 6 >- 



5 r 



V 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS" ! = V )L , C~S 2 = V )L . 

3. Address valid prior to or coincident with C3" ^ , and or U5 2 transition low. 

4. OE = v; L 

5. Transition is measured ±200mV from steady state. 

6. This parameter is guaranteed but not tested. 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K (16Kx 4-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


71981/2S15< 1 > 

/19/20 

MIN. MAX. 


71981/2S25/30 71981/2S35/45 71981/2S55( 2 > 71981/2S70< 2 > 71981/2S85< 2 ' 
71981/2L25/30 71981/2L35/45 71981/2L55 (2) 71981/2L70 (2) 71981/2L85 (2) 
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


13/17/17%^- 


20/22 


30/40 


50 


60 


75 


ns 


*CW1.2 


Chip Select to End of Write 


13/17/1 7 : : l% .., :::: - 


20/22 


25/35 


50 


60 


75 


ns 


*AW 


Address Valid to End of Write 


13/17/lf**- 


20/22 


25/35 


50 


60 


75 


ns 


*AS 


Address Set-up Time 


::i:::; £% - 

















ns 


t wp 


Write Pulse Width 


13/17/i|lg : - 


20/22 


25/35 


50 


60 


75 


ns 


*WR1.2 


Write Recovery Time 


*-....- - 

















ns 


*WHZ 


Write Enable to Output High 2 < 3 - 5 > 


- '.::i : .' s/6/6 


7/10 


10/15 


25 


30 


40 


ns 


*DW 


Data Valid to End of Write 


8/10/10 • - 


13 


15/20 


25 


30 


35 


ns 


*DH 


Data Hold Time 


::,••..::• - 

















ns 


*OW 


Output Active from End of 
Write (3. 5) 


5 


5 


5 


5 


5 


5 


ns 


*IY 


Data Valid to Output Valid < 3 - 4 > 


-4'.;-:-:- ? 12/15 


20/25 


30/35 


40 


45 


50 


ns 


*WY 


Write Enable to Output Valid < 3 - 4 ) 


«;;* 12/15 


20/25 


30/35 


40 


45 


50 


ns 



NOTES: 

1 . 0°C to + 70° C temperature range only. Data for 20ns devices is preliminary for military temperature range. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. For 1DT71 981 S/L only. 

5. For IDT71982S/L only. 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K(16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 

t wc 



d) 



ADDRESS 



x 



- TTT7 



cs v cs 2 \ \\ 



WE 



DATA| N 



t OH 7 < 6 > 



K 



z^ZZZZZ 



v^v^ 



™« »m>»> 



-t WP {2)- 



"W » 



)C 






zCZZT 



^—^m 



3SXK 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



(1.5) 



ADDRESS 



>c 



cs,.cs 2 \\ N \~\ \ W 



WE 



DATA IN 



DATA 0UT (7j 



DATA 0UT (8) 



t A s-H 



)C 



^i 



-,rr / / /// 



DATA UNDEFINED 



DATA UNDEFINED 



y 



■*- *DW— •• 



1WR12 (3) 



' *OW 



>C 



DATA VALID 



DC 



)C 



DATA VALID 1 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K(16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 3 (WE CONTROLLED, OE LOW) (1 ' 



(1.5) 



ADDRESS 



Co \> CSg 



WE 



DATA IN 



DATA 0UT (7) 



DATA 0UT (8) 



>c 



xx\ 



\XXXh 



DC 



DATA UNDEFINED 



DATA UNDEFINED 



-Uw ■ 



-t W p^ 



■ W- 



««— twRi.2 (3) 



/////// 



y 



DATA VALID 



*WY" 



x 



5C 



DATA VALID < 9 > 



NOTES: 

1 . WE or C"S~ 1t or C"S" 2 must be high during all address transitions. 

2. A write occurs during the overlap (t w p ) of a low WE, a low Cl? ^ and a low UH 2 • 

3. tvvR is measured from the earlier of Cl^ , C~S" 2 or WE going high to the end of the write cycle. 

4. If the Cl^ and or CS" 2 low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high 
impedance state. 

5. 0~E is continuously low (0E = Vii_). 

6. Transition is measured ±200mV from steady state. 

7. For IDT71 981 only. 

8. ForlDT71982only. 

9. DATA 0UT = DATA lN 



TRUTH TABLE 



MODE 


CSi 


CS2 


WE 


OE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


X 


HighZ 


Standby 


Standby 


X 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


H 


L 


Dout 


Active 


Write (i) 


L 


L 


L 


L 


D 1N 


Active 


Write (D 


L 


L 


L 


H 


HighZ 


Active 


Write (2) 


L 


L 


L 


X 


HighZ 


Active 


Read 


L 


L 


H 


H 


HighZ 


Active 



NOTES: 

1. For IDT71 981 only. 

2. For IDT71 982 only. 



CAPACITANCE (T A = +25°c,f = i.omhz, v cc = ov) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


y N =ov 


7 


PF 


Com 


Output Capacitance 


V ut= OV 


7 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 
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IDT71981/IDT71982 CMOS STATIC RAMS 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



D 

P 

C 

L 

SO 

Y 



15 
19 
20 
25 
30 
35 
45 
55 
70 
85 

S 
L 

71981 
71982 



Commercial (0°Cto +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 



Ceramic DIP (300 mil) 
Plastic DIP (300 mil) 
Sidebraze DIP (400 mil) 
Leadless Chip Carrier 
Small Outline IC (Gull Wing) 
Small Outline IC (J-Bend) 




Commercial Only ^ 
Commercial Only 



> Speed in Nanoseconds 



Military Only 
Military Only 
Military Only J 

Standard Power 
Low Power 



64K(16Kx 4-Bit) 

64K (16K X 4-Bit) High Impedance Outputs 
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CMOS SYNCHRONOUS 
STATIC RAM WITH 
TRANSPARENT OUTPUTS 
64K(16Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT61592S 

IDT61592L 



FEATURES: 

• 16K x 4-Bit Organization 

• High-speed Cycle Time 

— Commercial: 25ns 

- Military: 30ns 

• Address, Data, S and W Registered Inputs . 

• External Clock Control 

• Transparent Latched Outputs 

• Internal Self-Timed Write Pulse Generation 

• Separate I/O 

• TTL-Compatible Input and Output 

• High Output Drive Capability 

• Produced with Advanced CEMOS ™ High-Performance 
Technology 

• Low Power-Consumption and High Reliability 

• Single 5 Volt Power Supply 

• Military Product is MIL-STD-883, Class B Compliant 

• Wide Variety of Packages Available 



DESCRIPTION: 

The IDT61592 is a 65,536-bit high-speed, synchronous static 
RAM organized as 1 6K x 4. It features the input registers and trans- 
parent latched outputs needed for low chip-count cache data RAM 
and writeable control store designs. 

All inputs have positive-edge triggered, non-inverting registers 
controlled by the external clock input (CLK), allowing precise cycle 
control. When CLK is low, the device output becomes transparent, 
permitting access to RAM data within the same cycle. When CLK is 
high, the output data is latched. 

The device features internally self-timed write operations, which 
are triggered by the rising edge of the external clock input. This 
eliminates the need for external write pulse generation and allows 
greater flexibility for incoming signals. 

The IDT61592 is fabricated using IDTs high-performance 
CEMOS ™ technology, which features extremely low power con- 
sumption and high-reliability. 



FUNCTIONAL BLOCK DIAGRAM 



ADDRESS ■ 



DATA- 



ADDRESS 
REGISTERS 



DATA 
REGISTERS 



CLK- 



ROW 
DECODERS 



k 



WRITE PULSE 
GENERATOR 



16Kx4 
HIGH-SPEED 
STATIC RAM 



COLUMN I/O 



COLUMN 
DECODERS 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 
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MILITARY AND COMMERCIALTEMPERATURE RANGES 




IDT61592S/IDT61592L CMOS SYNCHRONOUS 

STATIC RAM WITH TRANSPARENT OUTPUTS 64K (16K X 4-BIT) 



PIN CONFIGURATION 




TRUTH TABLE 



s 


W 


Q0-Q3 


FUNCTION 


L 


L 


z 


Write 


L 


H 


Data Out 


Read 


H 


X 


Z 


Deselected 



NOTE: 

H = High, L = Low, X = Don't care, Z = High Impedance 




CMOS SYNCHRONOUS 
STATIC RAM WITH 
OUTPUT REGISTERS 
64K(16Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT61593S 

IDT61593L 



FEATURES: 

• 16K x 4-Bit Organization 

• High-speed Cycle Time 

- Commercial: 25ns 

- Military: 30ns 

• High-speed Clock Access Time 

- Commercial: 10ns 

- Military: 13ns 

• Address, Data, S and W Registered Inputs 

• Registered Outputs 

• Internal Self-Timed Write Pulse Generation 

• Separate I/O 

• TTL-Compatible Input and Output 

• High Output Drive Capability 

• Produced with Advanced CEMOS ™ High-Performance 
Technology 

• Low Power-Consumption and High Reliability 

• Single 5 Volt Power Supply 

• Military Product is MIL-STD-883, Class B Compliant 



DESCRIPTION: 

The IDT61593 is a 65,536-bit high-speed, synchronous static 
RAM organized as 1 6K x 4. It features the registered inputs and out- 
puts needed for low chip-count cache data RAM and writeable 
control store designs. 

All inputs have positive-edge triggered, non-inverting registers 
controlled by the external clock input (CLK), allowing precise cycle 
control. All outputs are also registered. At the rising edge of CLK, 
the RAM data from the previous CLK high cycle is clocked into the 
output registers. This feature is ideal in pipelined applications. 

The device features internally self-timed write operations, which 
are triggered by the rising edge of the external clock input. This 
eliminates the need for external write pulse generation and allows 
greater flexibility for incoming signals. 

The IDT61593 is fabricated using IDT's high-performance 
CEMOS ™ technology, which features extremely low power con- 
sumption and high-reliability. 



FUNCTIONAL BLOCK DIAGRAM 



ADDRESS ■ 



DATA • 



ADDRESS 
REGISTERS 



DATA 
REGISTERS 



5 • 

W ■ 



CONTROL 
REGISTERS 



CLK- 



ROW 
DECODERS 



16Kx4 
HIGH-SPEED 
STATIC RAM 



& 






COLUMN I/O 



COLUMN 
DECODERS 



WRITE PULSE 
GENERATOR 



OUTPUT 
REGISTERS 






■Q, 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



> 1989 Integrated Device Technology. Inc. 



DSC- 1052/- 
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IDT61593S/IDT61593L CMOS SYNCHRONOUS 

STATIC RAM WITH OUTPUT REGISTERS 64K (16Kx 4-BIT) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



PIN CONFIGURATION 



A 5 C 


1 28 


3 v cc 


A 6 E 


2 27 


3 A 4 


A7C 


3 26 


3 A 3 


A 8 C 


4 25 


3 A 2 


AgC 


5 24 


HA, 


A 10 E 


6 23 


3 A 


A11C 


7 22 


H D 3 


A 12 E 


8 21 


3 D 2 


A 13 E 


9 20 


I]Q 3 


D C 


10 19 


U Q 2 


D,C 


11 18 


Hoi 


s c 


12 17 


3 Qo 


CLK E 


13 16 


H w 


GND C 


14 15 


3 gnDq 




DIP 






TOP VIEW 






TRUTH TABLE { 



s 


W 


Q0-Q3 


FUNCTION 


L 


L 


z 


Write 


L 


H 


Data Out 


Read 


H 


X 


Z 


Deselected 



NOTE: 

1 . H = High, L = Low, X = Don'tcare, Z = High Impedance 
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CMOS SYNCHRONOUS 
STATIC RAM W/ OUTPUT 
REGISTERS AND OE 
64K(16Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT61594S 

IDT61594L 



FEATURES: 

• 16K x 4-Bit Organization 

• High-speed Cycle Time 

— Commercial: 25ns 

— Military: 30ns 

• High-speed Clock Access Time 

— Commercial: 10ns 

— Military: 13ns 

• Address, Data and W Registered Inputs 

• External Clock Control 

• Registered Outputs 

• Output Enable 

• Internal Self-Timed Write Pulse Generation 

• Separate I/O 

• TTL-Compatible Input and Output 

• High Output Drive Capability 

• Produced with Advanced CEMOS ™ High-performance 
Technology 

• Low Power-Consumption and High Reliability 

• Single 5 Volt Power Supply 

• Military Product is MIL-STD-883, Class B Compliant 

• Wide Variety of Packages Available 



DESCRIPTION: 

The IDT61594 is a 65,536-bit high-speed, synchronous static 
RAM organized as 16K x 4. It features the registered inputs and out- 
puts needed forjow chip-count cache data RAM and writeable 
control store designs. 

All inputs have positive-edge triggered, non-inverting registers 
controlled by the external clock input (CLK), allowing precise cycle 
control. All outputs are also registered. At the rising edge of CLK, 
the RAM data from the previous CLK high cycle is clocked into the 
output registers. This feature is ideal in pipelined applications. 

The output enable (OE) facilitates designs using asynchronous 
bus control. 

The device features internally self-timed write operations, which 
are triggered by the rising edge of the external clock input. This 
eliminates the need for external write pulse generation and allows 
greater flexibility for incoming signals. 

The IDT61594 is fabricated using IDT's high-performance 
CEMOS ™ technology, which features extremely low power con- 
sumption and high-reliability. 



FUNCTIONAL BLOCK DIAGRAM 



ADDRESS 



DATA ■ 



ADDRESS 
REGISTERS 



DATA 
REGISTERS 



WRITE 
ENABLE 
REGISTER 



CLK- 



ROW 
DECODERS 



16Kx4 

HIGH-SPEED 
STATIC RAM 



OT- 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



i 1989 Integrated Device Technology, Inc. 



S4-110 



DSC-1053/- 



IDT61594S/IDT61594LCMOS SYNCHRONOUS STATIC RAM 

WITH OUTPUT REGISTERS AND OUTPUT ENABLE 64K (16K x 4-BIT) 



MILITARY ANDCOMMERC1ALTEMPERATURE RANGES 



PIN CONFIGURATION 



A5C 




28 


3 Vcc 


A 6 C 


2 


27 


3 A< 


A 7 C 


3 


26 


U A 3 


A 8 C 


4 


25 


3 A 2 


A 9 C 


5 


24 


3 A, 


A10C 


e 


23 


H A 


AllC 


7 


22 


3 D 3 


Ai 2 C 


8 


21 


]D 2 


A13C 


9 


20 


U Q 3 


DoC 


10 


19 


3 Q 2 


DiC 


11 


18 


U Qt 


ro c 


12 


17 


UQo 


CLK C 


13 


16 


3 W 


GND C 


14 


15 


J GND Q 




DIP 






TOP VIEW 






TRUTH TABLE 
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Q0-Q3 


FUNCTION 


L 


HighZ 


Write 


H 


Data Out 


Read 



H = High. L = Low 
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CMOS SYNCHRONOUS 
STATIC RAM W/ 
TRANSPARENT OUTPUTS 
AND OE64K(16Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT61595S 

IDT61595L 



FEATURES: 

• 16K x 4-Bit Organization 

• High-speed Cycle Time 

— Commercial: 25ns 

- Military: 30ns _ 

• Address, Data and W Registered Inputs 

• External Clock Control 

• Transparent Latched Outputs 

• Output Enable 

• Internal Self-Timed Write Pulse Generation 

• Separate I/O 

• TTL-Compatible Input and Output 

• High Output Drive Capability 

• Produced with Advanced CEMOS ™ High-Performance 
Technology 

• Low Power-Consumption and High Reliability 

• Single 5 Volt Power Supply 

• Military Product is MlL-STD-883, Class B Compliant 

• Wide Variety of Packages Available 



DESCRIPTION: 

The IDT61595 is a 65,536-bit high-speed, synchronous static 
RAM organized as 1 6K x 4. It features the registered inputs and out- 
puts needed for low chip-count cache data RAM and writeable 
control store designs. 

All inputs have positive-edge triggered, non-inverting registers 
controlled by the external clock input (CLK) , allowing precise cycle 
control. When CLK is low, the device output becomes transparent, 
permitting access to RAM data within the same cycle. When CLK is 
high, the output data is latched. 

The output enable (OE) facilitates designs using asynchronous 
bus control. 

The device features internally self-timed write operations, which 
are triggered by the rising edge of the external clock input. This 
eliminates the need for external write pulse generation and allows 
greater flexibility for incoming signals. 

The IDT61595 is fabricated using IDT's high-performance 
CEMOS ™ technology, which features extremely low power con- 
sumption and high-reliability. 



FUNCTIONAL BLOCK DIAGRAM 
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IDT61595S/IDT61595LCMOS SYNCHRONOUS STATIC RAM WITH 
TRANSPARENT OUTPUTS AND OUTPUT ENABLE 64K(16Kx 4-BIT) 
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PIN CONFIGURATION 





TRUTH TABLE 
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FUNCTION 


L 
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Write 


H 


Data Out 
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H = High, L = Low 
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CMOS STATIC RAM WITH 
LATCHED ADDRESSES 
64K(16Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT71598S 

IDT71598L 



FEATURES: 

• High-Speed Address Access Time 

- Military: 20/25/35ns 

- Commercial: 15/20/25ns 

• On-Board Address Latches 

• Low-Power Consumption and High-Reliability 

• Battery Back-Up Operation: 2-Volt Data Retention 
(L Version Only) 

• Produced with Advanced CEMOS ™ High-Performance 
Technology 

• Single 5V (±10%) Power Supply 

• Input and Output Directly TTL Compatible 

• Three-State Output 

• Bidirectional Data Inputs and Outputs 

• Static Operation No Clocks or Refresh Required 

• Military Product Compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The 71598 is 65,536-bit high-speed static RAM organized as 
16K x 4 with internal address latches. It is fabricated using IDT's 
high-performance, high-reliability CEMOS™ technology. 

Address access times as fast as 15ns are available with typical 
power consumption of only 300mW. The 71 598 excels in cache ap- 
plications because of the on-chip address latches, which reduce 
system part count. This device is the preferred solution with 64K 
Byte Caches including the Intel 80386 and MIPS applications. The 
low-power (L) version also offers a battery backup data retention 
capability where the circuit typically consumes only 10pW operat- 
ing off a 2V battery. 

All inputs and outputs of the IDT71598 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 



FUNCTIONAL BLOCK DIAGRAM 
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CMOS STATIC RAM 
256K(64Kx 4-BIT) 



PRELIMINARY 
IDT61298S 
IDT61298L 



FEATURES: 

• Fast Output Enable (OE) pin available for added system 
flexibility 

• High speed (equal access and cycle times) 

- Military: 25/35/45/55/70ns (max.) 

- Commercial: 20/25/35/45/55ns (max.) 

• Low power consumption 

- IDT61298S 

Active: 400mW (typ.) 
Standby: 400pw (typ.) 

- IDT61298L 

Active: 350mW (typ.) 
Standby: 100pw (typ.) 

• Battery back-up operation— 2V data retention (L version only) 

• J ED EC standard pinout 

• 28-pin DIP 

• Produced with advanced CEM OS™ technology 

• Bidirectional data inputs and outputs 

• Inputs/Outputs TTL-compatible 

• Three-state outputs 

• Military product compliant to MIL-STD-883, Class B 



FUNCTIONAL BLOCK DIAGRAM 

A b= 



DESCRIPTION: 

The IDT61298 is a 262, 144-bit high-speed static RAM organized 
as 64K x 4. It is fabricated using IDT's high-performance, high-reli- 
ability technology- CEM OS. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost effective approach for memory intensive applications. 

The 1DT61298 features two memory control functions: Chip 
Select (CS) and Output Enable (OE). These two functions greatly 
enhance the IDT61298's overall flexibility in high-speed memory 
applications. 

Access times as fast as 20ns are available with typical power 
consumption of only 350mW. The IDT61298 offers a reduced 
power standby mode, Isbi , which enables the designer to consider- 
ably reduce device power requirements. This capability signifi- 
cantly decreases system power and cooling levels, while greatly 
enhancing system reliability. The low-power (L) version also offers 
a battery backup data retention capability where the circuit typi- 
cally consumes only 100pW when operating from a 2V battery. 

All inputs and outputs are TTL-compatible and the device oper- 
ates from a single 5 volt supply. Fully static asynchronous circuitry, 
along with matching access and cycle times, favor the simplified 
system design approach. 

The IDT61298 is packaged in a 28-pin sidebraze or plastic 
300mil DIP plus an SOIC, providing improved board-level packing 
densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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IDT61298S/IDT61298LCMOS STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATION 



LOGIC SYMBOL 



NCC 1 
Ao C2 
Ai £3 

A 2 [4 

A 3 E 5 
A 4 C 6 
A5C7 

A 6 C e 
A 7 C9 
A 8 E 10 

a 9 C 11 
es" E 12 

SEC 13 

GND C 14 



pVcc 
A 15 



C28-1 23 
P28-2 2 2 

& 
Y24-1 21 

20 

19 



A14 
A13 
A12 

An 
A10 
NC 
NC 
I/O4 
I/O3 
I/O2 
I/O, 
WE 



DIP 
TOP VIEW 



A 






A, 




I/O! 


A 2 






A3 






A 4 






A 5 




I/Cfe 


A 6 






A 7 






A 8 






A 9 




l/Qj 


A10 






An 






A12 






A 13 




l/0 4 


A 14 






Ai 5 






Y 


Y 


Y 


C3 


SE 


WE 



PIN NAMES 






A0-A15 Address Inputs 


I/O1-4 


Data Input/Output 


CS" Chip Select 


\fcc 


Power 


WE Write Enable 


GND 


Ground 


OE Output Enable 
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IDT61298S/IDT61298LCMOS STATIC RAM 256K(64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


w 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Vj H 


Input High Voltage 


2.2 


- 


6.0 


V 


V 


Input Low Voltage 


-0.50) 


- 


0.8 


V 



NOTE: 



1. V IL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 10% 




DC ELECTRICAL CHARACTERISTICS 

V C c = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT61298S 
MIN. TYP.* 1 * MAX. 


IDT61298L 
MIN. TYP.< 1 > MAX. 


UNIT 


lU 


Input Leakage Current 


V cc = Max.,V IN = GNDtoV cc 


MIL 
COM'L. 


- - 10 

- - 5 


- - 5 

- - 2 


HA 


I'loI 


Output Leakage Current 


Vcc = Max. 

CS = V,h.V ut= GNDtoVcc 


MIL 
COM'L. 


10 

- 5 


- 5 

-■...- 2 


\lk 


Vol 


Output Low Voltage 


I l= 10mA, V C c = Min. 


0.5 


0.5 


V 


Iol = 8mA, V C c = Min. 


0.4 


- - 0.4 


V 


> V 0H 


Output High Voltage 


Iol= -4mA, Vcc = Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V C c = 5.0V, + 25° C ambient. 
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IDT61298S/IDT61298L CMOS STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 


(1) Vcc = 5.0V 


±10%.V LC =0.2V l V H c =Vcc 


-0.2V 








SYMBOL 


PARAMETER 


POWER 


FUNCTION 


61298S20 
61298L20 


61298S25< 2 > 
61298L25< 2 > 


61298S35 
61298L35 


61298S45 
61298L45 


61298S55 
61298L55 


61298S70 
61298L70 


UNIT 


COM'L MIL. 


COM'L MIL 


COM'L MIL 


COM'L MIL 


COM'L MIL 


COM'LMIL 


'cci 


Operating Power 
Supply Current 
US = Ml- 
Outputs Open. 
Vcc = Max.. f = 0< 3 > 


S 


READ 


70 


60 70 


50 60 


50 60 


50 60 


- 60 


mA 


WRITE < 4 > 


120 


110 120 


100 110 


100 110 


100 110 


- 110 


L 


READ 


50 


40 50 


30 40 


30 40 


30 40 


40 


WRITER 


110 


100 110 


90 100 


90 100 


90 100 


- 100 


•cC2 


Dynamic Operating 
Current 

C5-V 

Outputs Open. 

V cc = Max.. 

* = W 3> 


. S 


READ 


170 


160 170 


150 160 


150 160 


150 160 


- 160 


mA 


WRITE* 4 ) 


170 - 


160 170 


150 160 


150 160 


150 160 


- 160 


L 


READ 


150 


140 150 


130 140 


130 140 


130 140 


- 140 


' WRITE W 


150 


140 150 


130 140 


130 140 


130 140 


- 140 


'SB 


Standby Power 
Supply Current 
(TTL Level) 
C5>V IH 
V cc = Max.. 

f - 'max' 3 ' 
Outputs Open. 


S 




35 


35 35 


35 35 


35 35 


35 35 


35 


mA 


L 




20 


20 20 


20 20 


20 20 


20 20 


20 


'SB1 


Full Standby Power 

Supply Current 

(CMOS Level) 

US";>V HC 

V cc = Max., f = 0< 3 ) 


S 




30 


30 35 


30 35 


30 35 


30 35 


35 


mA 


L 




1.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


4.5 



NOTES: 

1. All values are maximum guaranteed values. 

2. Preliminary data for military devices only. 

3. At t = f MAX address and data inputs are cycling at the maximum frequency of read cycles of 1/tRc- f = means no input lines change. 

4. Write cycle current specifications are included to aid in the design of extremely sensitive applications. It should be noted that in most systems the ratio of 
read cycles to write cycles is extremely high. When calculating total current consumption, the designer should weight these figures by the percentage of 
"On" time as well as the anticipated ratio of read to write cycles (usually greater than 90%). 
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IDT61298S/IDT61298LCM0S STATIC RAM 256K(64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

{LVersion Only) V HC = Vcc- 0.2V 






SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.W 


MAX. 


UNIT 


Vcc® 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D r 


V cc for Data Retention 


- 


2.0 


-. 


- 


v 


'CCDR 


Data Retention Current 




MIL 
COM'L 


- 


50 75 
50 75 


2000 3000 
500 750 


HA 


t C DR< 3 > 


Chip Deselect to Data Retention Time 


CS>V HC 







: _ 




ns 


t R (3) 


Operation Recovery Time 




*RC< 2 > 


- 


- 


ns 


llul (3) 


Input Leakage Current 






- 




2 


uA 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 





DATA RETENTION MODE 




V-r 


^ V DR > 2V J 




4.5V 


4.5V 


*CDR 


-* *■ 


V D r 


^-t R -^ 




» '/////! 


V,H 




^WWW 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



5V 



DATAqut - 



:480O 



2550 < =r 30pF* 



DATAqut • 



2550' 



4800 
±5pF* 



Figure 1. Output Load 



* Including scope and jig. 



Figure 2. Output Load 

(for t C LZ 'toLZ » t CHZ t l OHZ» 

t ow and t WHZ ) 
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IDT61298S/IDT61298LCMOS STATIC RAM 256K(64Kx 4-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


61298S20< 1 > 
61298L20W 
MIN. MAX. 


61298S25< 4 > 
61298L25< 4 > 
MIN. MAX. 


61298S35 

61298L35 

MIN. MAX. 


61298S45 

61298L45 

MIN. MAX. 


61298S55 

61298L55 

MIN. MAX. 


61298S70< 2 > 
61298L70< 2 > 
MIN. MAX. 


UNIT 


READ CYCLE 


Vc 


Read Cycle Time 


20 


25 


35 


45 


55 


70 


ns 


*AA 


Address Access Time 


20 


25 


35 


45 


55 


70 


ns 


*ACS 


Chip Select Access Time 


20 


25 


35 


45 


55 


70 


ns 


tcizP) 


Chip Select to Output in Low Z 


5 


5 


5 


5 


5 


5 


ns 


*OE 


Output Enable to Output Valid 


12 


15 


25 


30 


35 


45 


ns 


t LZ< 3 > 


Output Enable to Output in Low Z 


5 


5 


5 


5 


5 


5 


ns 


1 CHZP) 


Chip Select to Output in High Z 


10 


13 


15 


20 


25 


30 


ns 


W 3 ) 


Output Disable to Output in High Z 


10 


13 


15 


15 


20 


25 


ns 


*OH 


Output Hold from Address Change 


5 


5 


5 


5 


5 


5 


ns 


W 3 > 


Chip Select to Power Up Time 




















ns 


VdP) 


Chip Deselect to Power Down Time 


20 


25 


35 


45 


55 


70 


ns 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55° C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. Preliminary data for military devices only. 
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IDT61298S/IDT61298LCMOS STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



ADDRESS 



~x 



he 



<* X\\\\\\ 



»SSSSk 



W 5 >" 



' *ACS ' 



DATA 0UT 



kxx 



x 



/zzzzzzzz 



■toHZ« 5 '- 



zzzzzzzzzz 



■w< 5 >- 



xx^ 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 - 24) 



ADDRESS 



DATA 0UT 



^< 



XEEX 



X 



toH 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 



(1,3,4) 



cs 



DATA out 



Vcc 'cc 
SUPPLY , 
CURRENT Isb 



X 



t0L2 (! 



"*~ tpu — •* 



7 r 



KEEX 



s 



} 



-tpn* 



*k 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V| L . 

3. Address valid prior to or coincident with US transition low. 

4. OT = M L 

5. Transition is measured ±200mV from steady state. 
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IDT61298S/IDT61298L CMOS STATIC RAM 256K (64K x 4-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


61298S20< 1 > 
61298L20< 1 > 
MIN. MAX. 


61298S25< 4 > 
61298L25W 
MIN. MAX. 


61298S35 

61298L35 

MIN. MAX. 


61298S45 

61298L45 

MIN. MAX. 


61298S55 

61298L55 

MIN. MAX. 


61298S70< 2 > 
61298L70< 2 > 
MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


20 


20 


30 


40 


50 


60 


ns 


*cw 


Chip Select to End of Write 


20 


20 - 


30 


40 


50 


60 


ns 


*AW 


Address Valid to End of Write 


20 


20 


30 


40 


50 


60 


ns 


*AS 


Address Set-up Time 




















ns 


*WP 


Write Pulse Width 


20 


20 


30 


40 


50 


60 


ns 


*WR 


Write Recovery Time 




















ns 


t W HZ t 3 ' 


Write Enable to Output in High Z 


13 


13 


15 


- 20 


25 


30 


ns 


*DW 


Data Valid to End of Write 


15 


15 


20 


25 


30 


35 


ns 


*DH 


Data Hold Time 




















ns 


t ow (3) 


Output Active from End of Write 


5 


5 


5 


5 


5 


5 


ns 



NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. Preliminary data for military devices only. 
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IDT61298S/IDT61298L CMOS STATIC RAM 256K (64Kx 4-BIT) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)* 



ADDRESS ■ 



GE 



^< 



us 



WE 



X 



V 



-t wp (7>- 



't W HZ (6) - 



DATA out 



DATA, N 



-<! 



|>. 



/" 




< 



> 



B.. 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) ( 



ADDRESS 



US 



zx 



"V 



s 



WE 



DATA IN 



X 



>c 



/■ 



t 



y 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (tew or t W p ) of a low US and a low WE. 

3. t wr is measured from the earlier of US or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the US low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200 mV from steady state with a 5pF load (including scope and jig). 

7. If UE is low during a WE controlled write cycle, the write pulse width must be the larger of t WP or (Wiz + *dw) t0 allow the I/O drivers to turn off and data to be 
placed on the bus for the required t dw- If ^5E is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twp . 
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IDT61298S/IDT61298L CMOS STATIC RAM 256K(64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


WE 


OE 


I/O 


POWER 


Standby 


H 


X 


X 


HighZ 


Standby 


Read 


L 


H 


L 


Dqut 


Active 


Write 


L 


L 


X 


Din 


Active 


Read 


L 


H 


H 


HighZ 


Active 



CAPACITANCE <t a = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


y N =ov 


11 


PF 


CqUT 


Output Capacitance 


Vout=OV 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 



ORDERING INFORMATION 



IDT 



61298 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



C 

P 
Y 

20 
25 
35 
45 
55 
70 



61298 



Commercial (0°Cto +70°C) 

Military (-55°C to + 125°C) 
Compliant with MIL-STD-883, Class B 



Sidebraze DIP 

Plastic DIP 

Small Outline IC (J-Bend) 



Commercial Only 



Military Only 

Standard Power 
Low Power 

64K x 4-Bit 



> Speed in Nanoseconds 



S4-124 




CMOS STATIC RAM 
256K (64K x 4-BIT) 



PRELIMINARY 
IDT71258S 
IDT71258L 



FEATURES: 

• High-speed (equal access and cycle time) 

- Military: 25/35/45/55/70ns (max.) 

- Commercial: 20/25/35/45/55/ns (max.) 

• Low-power operation 

- IDT71258S 
Active: 400mW (typ.) 
Standby: 400pW (typ.) 

- IDT71258L 
Active: 350mW (typ.) 
Standby: 100pW (typ.) 

• Battery backup operation -2V data retention (L version only) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Static operation: no clocks or refresh required 

• Available in high-density industry standard 24-pin, 300 mil DIP, 
24-pin SOIC (gull-wing and J-Bend), 28-pin LCC, and a 24-pin 
Cerpack 

• Three-state outputs 

• Military product compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The IDT71258 is a 262,144-bit high-speed static RAM organized 
as 64K x 4. It is fabricated using IDT's high-performance, high-reli- 
ability CEMOS technology. This state-of-the-art technology, com- 
bined with innovative circuit design techniques, provides a cost- 
effective alternative to bipolar and fast NMOS memories. 

Access times as fast as 20ns are available with typical power 
consumption of only 350mW. The IDT71258 offers a reduced 
power standby mode, Isbi , which enables the designer to greatly 
reduce device power requirements . This capability provides sig- 
nificant system level power and cooling savings. The low-power 
(L) version also offers a battery backup data retention capability 
where the circuit typically consumes only 100pW operation off a 
2V battery. 

All inputs and outputs of the IDT71 258 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, providing equal access and cycle times 
for ease of use. 

The IDT71258 is packaged in a 24-pin 300 mil DIP, a 24-pin 
SOIC (gull-wing or J-Bend), a 28-pin LCC, and a 24-pin Cerpack 
providing high board-level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



AoC 




24 


3 


AiC 


2 


23 


3 


A 2 C 


3 


22 


3 


a 3 c 


4 


21 


3 


A 4 C 


5 


20 


3 


A 5 C 


6 




3 


A 6 E 


7 


S024-2 18 


3 


A 7 C 


8 


17 


3 


A 8 C 


9 


16 


3 


A g C 


10 


15 


3 


C5C 


11 


14 


5 


GND E 


12 


13 


3 



Vcc 
A15 
Am 
A13 
A12 
An 
A10 
l/0 4 
I/O3 
l/0 2 
I/O! 
WE 



DIP/SOIC/CERPACK 
TOP VIEW 

PIN NAMES 



ADDRESSES -< 



Ao- A15 


Addresses 


I/O! - I/O4 


Data Input/Output 


cs 


Chip Select 


WE 


Write Enable 


GND 


Ground 


Vcc 


Power 



*15 



I/O! " 

i/o 2 ■ 

I/O3- 
I/O4 - 



■b= 



ifc 



DECODER 



262,144-BIT 
MEMORY ARRAY 



GND 







INPUT 

DATA 

CONTROL 



COLUMN I/O 



^ 






CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 



S4-125 



IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64K X 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



LOGIC SYMBOL 



Ao 




Ai 




A 2 
A 3 


I/O! 


A 4 


I/0 2 


As 




Ae 


l/0 3 


Az 
A 8 


I/04 


A 9 




A 10 




An 




A 12 




A13 




A 14 




A15 


€5 WE 



INDEX 



7 — T 









^ 





O 


R 


() 














< 


< 


2 


> 

IT 


Z 














[_J 














3 


2 


i_j 


28 


27 








A 2 




4 












26 


d 


A15 


A 3 




5 












25 nj 


A14 


A 4 


El 


6 












24 


c:i 


A13 


A 5 


b 


7 












23 


d 


A12 


A 6 


b 


8 




L28-2 




22 


d 


An 


A 7 


□ 


8 












21 


d 


A10 


A 8 


F 


10 












20 


CI 


I/O4 


Ag 


b 


11 












19 


d 


I/O3 


C3 


p 


12 


13 


14 
1— 1 

Q 
C5 


15 
r- 1 

O 


16 


17 

I— 1 


18 


CI 


l/0 2 








O 

2 


g 









RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



ABSOLUTE MAXIMUM RATINGS 



(D 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


■out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5H) 


- 


0.8 


V 



NOTE: 

1-V H = 



-3.0V for pulse width less than 20ns. 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71258S 
MIN. MAX. 


IDT71258L 
MIN. MAX. 


UNIT 


llul 


Input Leakage Current 


Vcc= Max.,V, N = GNDtoV cc 


MIL. 


10 


5 


RA 


COM'L 


5 


2 


I'loI 


Output Leakage Current 


V cc = Max. 

CS = V lH ,V 0UT = GNDtoVcc 


MIL 


10 


5 


jlA 


COM'L. 


5 


2 


Vol 


Output Low Voltage 


l 0L - 8mA t Vcc - Min. 
I 0L = 10mA, V cc = Min. 


0.4 


0.4 


V 


0.5 


0.5 


V 


Vqh 


Output High Voltage 


Ioh = -4mA t Vcc = M ' n - 


2.4 


2.4 - 


V 



S4-126 



IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS™ 


V cc = 5V ±10%, Vtc « 0.2V, V HC = V cc 


- 0.2V) 








SYMBOL 


PARAMETER 


POWER 


FUNCTION 


71258S20 
71258L20 

COM'L MIL 


71258S25< 4 > 
71258L25< 4 > 

COM'L MIL 


71258S35 
71258L35 

COM'L MIL 


71258S45 
71258L45 

COM'L MIL 


71258S55 
71258L55 

COM'L MIL 


71258S70 
71258L70 

COM'L MIL 


UNIT 


'cct 


Operating Power 
Supply Current 
CS = V, L , 
Outputs Open, 
V cc = Max.,f = (3) 


S 


READ 


60 


60 60 


50 60 


50 60 


50 60 


- 60 


mA 


WRITER 


110 - 


110 110 


100 110 


100 110 


100 110 


- 110 


L 


READ 


40 


40 40 


30 40 


30 40 


30 40 


- 40 


WRITER 


100 - 


100 100 


90 100 


90 100 


90 100 


- 100 


'CC2 


Dynamic Operating 
Current 
CS" - V IL , 
Outputs Open. 
V cc =Max.,f = f MAX (3> 


S 


READ 


160 - 


160 160 


150 160 


150 160 


150 160 


- 160 


mA 


WRITE* 2 ' 


.160 - 


160 160 


150 160 


150 160 


150 . 160 


- 160 


L 


READ 


140 - 


140 140 


130 140 


130 140 


130 140 


- 140 


WRITER 


140 - 


140 140 


130 140 


130 140 


130 140 


- 140 


"SB 


Standby Power 
Supply Current 
(TTL Level) 

cs>v lH , 

V C c = Max., Outputs 

°P enf = W (3) 


S 


- 


35 


35 35 


35 35 


35 35 


35 35 


- 35 


mA 


L 


- 


20 


20 20 


20 20 


20 20 


20 20 


20 


'sB1 


Full Standby Power 
Supply Current 
(CMOS Level) 
CS>V HC ,V CC = Max., 
f = (3) 


S 


- 


30 


30 35 


30 35 


30 35 


30 35 


35 


mA 


L 


- 


1.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


4.5 



NOTES: 




All values are maximum guaranteed values. . , . ■ 

Write cycle current specifications are included to aid in the design of extremely sensitive applications. It should be noted that in most systems the ratio of 

read cycles to write cycles is extremely high. When comparing these figures to those on other data sheets, we recommend that the read cycle data is used 

(especially where "Average" current consumption figures are specified). 

At f = f M AX address and data inputs are cycling at the maximum frequency of read cycles of /t R c- f = means no input lines change. 

Preliminary data for military devices only. 



CAPACITANCE (T A = +25°c, f = lomhz) 






SYMBOL 


PARAMETERS) 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v lN =ov 


11 


PF 


C OUT 


Output Capacitance 


V OUT= 0V 


11 


., PF 


NOTE: 











1 . This parameter is determined by device characterization but is but pro- 
duction tested. 



TRUTH TABLE (V LC = 0.2V, v HC = v cc -o.2V) 



WE 


CS 


I/O 


MODE 


X 


H 


Hi-Z 


Standby (I S b) 


X 


V H c 


Hi-Z 


Standby (! S bi) 


H 


L 


D OUT 


Read 


L 


L 


Din 


Write 



NOTE: 

1. H = V H , L = V„ , X = DON'T CARE 



S4-127 



IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.W 


MAX. 


UNIT 


TEST CONDITIONS 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D R 


V cc for Data Retention 


~ 


2.0 


- 


- 


V 


>CCDR 


Data Retention Current 


CS :> Vi_.« 


MIL 


_ 


50 75 


2000 3000 


UA 


COM'L 


- 


50 75 


500 750 


W> 


Chip Deselect to Data Retention Time 









- 


- 


ns 


t R P) 


Operation Recovery Time 


W* 


- 


- 


ns 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



» UZZZfi^ 



DATA RETENTION MODE 



?v 



f- 



4.5V 
t B — 



?\hsk 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



DATA 0UT 



5V 



480Q 



255Q < =r 3 °P F * 



5V 



DATA 0UT • 



255Q< 



480Q 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for t 0LZ ,tcLz,t 0HZ , 
twHZ. tcHZi tovtf 



* Including scope and jig. 



S4-128 



IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64K x 4-BIT) 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS v cc = 5V±io% 


All Temperature Ranges 






SYMBOL 


PARAMETER 


71258S20< 1 > 
71258L20 (1) 
MIN. MAX. 


71258S25 
71258L25 
MIN. MAX. 


71258S35 
71258L35 
MIN. MAX. 


71258S45 
71258L45 
MIN. MAX. 


71258S55 
71258L55 
MIN. MAX. 


71258S70 (2) 
71258L70 (2) 
MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


20 


25 


- 


35 


45 


55 


70 


ns 


*AA 


Address Access Time 


20 


- 


25 


35 


45 


55 


70 


ns 


Ucs 


Chfp Select Access Time 


20 


- 


25 


35 


45 


55 


70 


ns 


*CLZ 


Chip Select to Output in Low Z (3) 


5 


5 


- 


5 


5 


5 


5 


ns 


tpu 


Chip Select to Power Up Time (3) 








- 














ns 


tpD 


Chip Deselect to Power Down Time t3) 


20 


- 


25 


35 


45 


55 


70 


ns 


tcHZ 


Chip Deselect to Output in High Z (3) 


10 


_ 


13 


15 


20 


25 


30 


ns 


toH 


Output Hold from Address Change 


5 


5 


- 


5 


5 


5 


5 


ns 




NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed, but not tested. 



S4-129 



IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



CS 



DATA out 



IX 



x 



*ACS 

•tcu (4) — 



MX 



X 



y 



•t CH Z< 4 >- 



>G2- 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1.2) 



ADDRESS 



DATA 0UT 



IX 



X. 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 <13) 



cs 



DATA 0UT 



x 



m< 



y 



w< 4 >- 



y 



NOTES: 

1. WE is high for read cycle. 

2. Device is continuously selected. C5 = V L . 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). 



S4-130 



1DT71258S/1DT71258L CMOS 
STATIC RAM 256K (64K x 4-BIT) 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS Vcc« sv ±10% 


All Temperature Ranges 








SYMBOL 


PARAMETER 


71258S20< 1 > 
71258l_20 (1) 
MIN. MAX. 


71258S25 
71258L25 
MIN. MAX. 


71258S35 
71258L35 
MIN. MAX. 


71258S45 
71258L45 
MIN. MAX. 


71258S55 
71258L55 
MIN. MAX. 


71258S70< 2 > 
71258L70 (2) 
MIN. MAX. 


UNIT 


WRITE CYCLE 
















twc 


Write Cycle Time 


20 


20 


- 


30 


40 


50 


60 


ns 


tew 


Chip Select to End of Write 


20 


20 


- 


30 


40 


50 


60 


ns 


Uw 


Address Valid to End of Write 


20 


20 


- 


30 


40 


50 


60 


ns 


Us 


Address Set-up Time 








- 














ns 


W 


Write Pulse Width 


20 


20 


- 


30 


40 


50 


60 


ns 


Wr 


Write Recovery Time 








- 














ns 


twHZ 


Write Enable to Output in High Z& 


13 


- 


13 


15 


20 


25 


30 


ns 


tow 


Data Valid to End of Write 


15 


15 


- 


20 


25 


30 


35 


ns 


*DH 


Data Hold Time 








- 














ns 


tow 


Output Active from End of Write t3) 


5 


5 


- 


5 


5 


5 


5 


ns 




NOTES: 

1. 0°C 

2. -55° 

3. This 



to +70°C temperature range only. 
C to + 125°C temperature range only, 
parameter guaranteed, but not tested. 



S4-131 



IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) ' 2 ' 3e) 



ADDRESS 

US 

WE 

DATA out 
DATA, N 



^< 



X. 



<i 



V 



-twHZ< 6 >- 



X 



y 



s 



<. 



y 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) 



(1, 2, 3, 5) 



ADDRESS 



CS 



WE 



DATA | N 



zx 



X 



*AW ■ 



\. 



C 



X 






y 



■ toH - 



"> 



NOTES: 

1. WE or US" must be high during all address transitions. 

2. A write occurs during the overlap (tew or twF} of a low CS and a low WE. 

3. t WR is measured from the earlier of C~S or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CS" low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). 

7. During a WE controlled write cycle, the pulse width must be the larger of t WP or (t DW + t WH z ) to allow the I/O drivers to turn off and data to be 
placed on the bus for the required t DW . 
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IDT71258S/IDT71258L CMOS 
STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



XXXX 
Device Type 



A 
Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 

E 

C 

SO 

Y 

20 

25 
35 
45 
55 
70 

\i 

I 71258 



Commercial (0°Cto +70°C) 

Military (-55° C to +1 25° C) 
Compliant with MIL-STD-883, Class B 

Plastic DIP 

Cerpack 

Sidebraze DIP 

Small Outline IC (gull-wing) 

Small Outline IC (J-Bend) 



Commercial Only 




Speed in Nanoseconds 



Military Only 

Low Power 
Standard Power 

256K (64K x 4-Bit) Static RAM 



S4-133 




CMOS STATIC RAMS 
256K(64Kx 4-BIT) 

Separate Data Inputs and Outputs 



PRELIMINARY 
IDT71281S/L 
IDT71282S/L 



FEATURES: 

• Separate data inputs and outputs 

• IDT71281S/L: outputs track inputs during write mode 

• IDT71282S/L: high impedance outputs during write mode 

• High speed (equal access and cycle time) 

- Military: 25/35/45/55/70ns (max.) 

- Commercial: 20/25/35/45/55ns (max.) 

• Low power consumption 

- 1DT71281/2S 
Active: 400mW (typ.) 
Standby: 400^w (typ.) 

- IDT71281/2L 
Active: 350mW (typ.) 
Standby: 100yw (typ.) 

• Battery backup operation— 2V data retention (L version only) 

• High-density 28-pin DIP, and 28-pin SOIC 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71281/IDT71282 are 262,144-bit high-speed static 
RAMs organized as 64K x 4. They are fabricated using IDT's high- 
performance, high-reliability technology- CEMOS. This state-of- 
the-art technology, combined with innovative circuit design 
techniques, provides a cost effective alternative to bipolar and fast 
NMOS memories. 

Access times as fast as 25ns are available with typical power 
consumption of only 350mW. These circuits also offer a reduced 
power standby mode (Isb). When CS goes high, the circuit will 
automatically go to, and remain in, this standby mode. The ultra- 
low-power standby mode capability provides significant system- 
level power and cooling savings. The low-power (L) versions also 
offer a battery backup data retention capability where the circuit 
typically consumes only 100pW operating off a 2V battery. 

All inputs and outputs of the IDT71281/IDT71282 are TTL-com- 
patible and operate from a single 5V supply, thus simplifying sys- 
tem designs. Fully static asynchronous circuitry is used, which 
requires no clocks or refreshing for operation, and provides equal 
access and cycle times for ease of use. 

The IDT71281/IDT71282 are packaged in 28-pin sidebraze and 
plastic DIPs, and SOICs providing high board-level packing densi- 
ties. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



-fe=r 




262.144 BIT 
MEMORY ARRAY 



Vcc 
GND 



COLUMN I/O 



^ 
■$-> 



■■£-Y 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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DSC- 1018/1 



IDT71281/IDT71282 CMOS STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 




PIN NAMES 






A0-A15 Address Inputs 


D1-D4 


DATA, N 


CS Chip Select 


Y1-Y4 


DATAout 


WE Write Enable 


GND 


Ground 


Vcc Power 





LOGIC SYMBOL 



D1 
I 


D 2 D 3 D 4 
I I I 


A 




A1 




A 2 


Y 4 


A3 


Y 3 


A 4 


Y 2 

Y1 


Ab 


A 6 


A 7 




A 8 




A 9 




A 10 




A11 




A12 




A13 




A 14 




A15 






V V 




C~5 WE 




ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V| H 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V |L (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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IDT71281/IDT71282 CMOS STATIC RAMS 256K (64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHAR ACTERISTICS (for all speeds) 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT71281/2S 
MIN. TYP.< 1 > MAX. 


IDT71281/2L 
MIN. TYP.< 1 > MAX. 


UNIT 


Hl.I 


Input Leakage Current 


V cc = Max.,V, N = GNDtoVcc 


MIL 
COM'L 


- - 10 
5 


- - 5 
2 


HA 


I'loI 


Output Leakage Current 


Vcc = Max. 

CS=V iH .V 0UT = GNDtoVcc 


MIL 
COM'L 


- - 10 
5 


5 
- - 2 


)JLA 


Vol 


Output Low Voltage 


Iol= 10mA, Vcc - Min. 


0.5 


0.5 


V 


I 0L = 8mA, V C c = Min. 


0.4 


0.4 


V 


Voh 


Output High Voltage 


l 0H = -4mA,V cc = Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V C c = 5.0V, +25°C ambient. 



DC ELECTRICAL CHARACTERISTICS 01 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = V cc -0.2V . 



SYMBOL 


PARAMETER 


POWER 


FUNCTION 


71281/2S20 
71281/2L20 


71281/2S25< 2 > 
71281/2L25< 2 > 


71281/2S35 
71281/2L35 


71281/2S45 
71281/2L45 


71281/2S55 
71281/2L55 


71281/2S70 
71281/2L70 


UNIT 


COM'L. MIL. 


COM'L. MIL. 


COM'L. MIL 


COM'L MIL 


COM'L MIL 


COM'LMIL 


'cci 


Operating Power 
Supply Current 
C3 = V lL , 
Outputs Open, 
V cc = Max., f = 0<2) 


S 


READ 


70 


60 70 


50 60 


50 60 


50 60 


60 


mA 


WRITE < 4 > 


140 


130 140 


120 130 


120 130 


120 130 


- 130 


L 


READ 


50 


40 50 


30 40 


30 40 


30 40 


40 


WRITE < 4 > 


130 


120 130 


110 120 


110 120 


110 120 


- 120 


'CC2 


Dynamic Operating 
Current 

Outputs Open, 
V cc = Max., 
* = W 2) 


S 


READ 


170 


160 170 


150 160 


150 160 


150 160 


- 160 


mA 


WRITE < 4 > 


180 


170 180 


160 170 


160 170 


160 170 


170 


L 


READ 


150 


140 150 


130 140 


130 140 


130 140 


- 140 


WRITE W 


160 


150 160 


140 150 


140 150 


140 150 


- 150 


•sB 


Standby Power 
Supply Current 
(TTL Level) 
US > V |H 
V cc = Max., 
Outputs Open 

f = W 2 > 


S 




35 - 


35 35 


35 35 


35 35 


35 35 


35 


mA 


L 




20 


20 20 


20 20 


20 20 


20 20 


20 


'SB1 


Full Standby Power 

Supply Current 

(CMOS Level) 

CS^V HC 

V cc = Max., f = 0< 2 ) 


S 




30 


30 35 


30 35 


30 35 


30 35 


35 


mA 


L 




1.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


1.5 4.5 


4.5 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Preliminary data for military devices only. 

3. At f = f MAX address and data inputs are cycling at the maximum frequency of read cycles of 1/t R c- f = means no input lines change. 

4. Write cycle current specifications are included to aid in the design of extremely sensitve applications. It should be noted that, in most systems, the ratio of 
read cycles to write cycles is extremely high. When calculating total current consumption, the designer should weight these figures by the percentage of 
"On" time as well as the anticipated ratio of read to write cycles (usually greater than 90%). 
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IDT71281/IDT71282 CMOS STATIC RAM 256K (64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 






SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D R 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'cCDR 


Data Retention Current 




MIL. 
COM'L 


- 


50 75 
50 75 


2000 3000 
500 750 


flA 


t C DR< 3 > 


Chip Deselect to Data Retention Time 


cs>v HC ' 







- 


- 


ns 


t R (3) 


Operation Recovery Time 




t R c< 2 > 


- 


- 


ns 


I'liI (3) 


Input Leakage Current 






- 


- 


2 


U.A 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 




LOW V cc DATA RETENTION WAVEFORM 



4.5V 



» f ////tf Z^ 



DATA RETENTION MODE 



\ 



V DR > 2V 



f- 



4.5V 



^rsss: 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



5V 



14800 



DATA 0UT - 



2550. < f 3 °P p 



DATA 0UT . 



255Q 



U 



480O 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for t CLZ , t C HZ» *ow and 1 whz) 



* Including scope and jig. 
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IDT71281/1DT71282 CMOS STATIC RAMS 256K (64K x 4-BIT 


> 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%. All Temperature Ranges) 


SYMBOL 


PARAMETER 


71281/2S20< 1 > 71281/2S25< 5 > 71281/2S35 
71281/2L20W 71281/2L25< 5 > 71281/2L35 
MIN. MAX. MIN. MAX. MIN. MAX. 


71281/2S45 
71281/2L45 
MIN. MAX. 


71281/2S55 
71281/2L55 
MIN. MAX. 


71281/2S70P) 
71281/2L70<2> UNIT 
MIN. MAX. 


READ CYCLE 


*RC 


Read Cycle Time 


20 


25 


35 


45 


55 - 


70 


ns 


*AA 


Address Access Time 


20 


25 


35 


45 


55 


70 


ns 


Ucs 


Chip Select Access Time* 3 ) 


20 


25 


35 


45 


55 


70 


ns 


*CLZ 


Chip Select to Output in Low 2< 4) 


5 


5 


5 


5 - 


5 


5 - 


ns 


*CHZ 


Chip Select to Output in High Z (4) 


10 


13 


15 


20 


25 


30 


ns 


toH 


Output Hold from Address Change 


5 


5 


5 


5 


5 


5 


ns 


*PU 


Chip Select to Power Up Time* 4 ) 




















ns 


tpD 


Chip Deselect to Power Down Time* 4 


20 


25 


35 


45 


55 


70 


ns 



NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. -55 C C to + 1 25°C temperature range only. 

3. Both chip selects must be active low for the device to be selected. 

4. This parameter guaranteed but not tested. 

5. Preliminary data for military devices only. 
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IDT71281/IDT71282 CMOS STATIC RAM 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



£3 



DATA out 



zx 



^vofc 



KEX 



>C 



"*~~ *OH — *" 



2-ZZZZZZZZ1 



w 



XX>- 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 - 2 > 



ADDRESS 



DATA 0UT 



^< 



l RC 



*OH 



XEEX 



)C 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 



£5 



DATA 0UT 



"V 



v cc Ice 
SUPPLY , 
CURRENT 'sb 



W 



7 r 



KEEX 



^< 



-t CHZ «>— 



a 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V| L . 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state. 
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IDT71281/IDT71282 CMOS STATIC RAMS 256K (64Kx 4-BIT) 


MILITARY AND COMMERCIALTEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


71281/2S20l 1 > 71281/2S25< 7 > 71281/2S35 
71281/2L20< 1 > 71281/2L25* 7 * 71281/2L35 
MIN. MAX. MIN. MAX. MIN. MAX. 


71281/2S45 
71281/2L45 
MIN. MAX. 


71281/2S55 
71281/2L55 
MIN. MAX. 


71281/2S70< 2 > 
71281/2L70< 2 > 
MIN. MAX. 


UNIT 


WRITE CYCLE 


twc 


Write Cycle Time 


20 


20 


30 


40 


50 


60 


ns 


*cw 


Chip Select to End of Write (3) 


20 


20 - 


30 


40 


50 


60 


ns 


W 


Address Valid to End of Write 


20 


20 


30 


40 


50 


60 


ns 


*AS 


Address Set-up Time 




















ns 


*WP 


Write Pulse Width 


20 


20 


30 


40 


50 


60 


ns 


*WR 


Write Recovery Time 




















ns 


*WHZ 


Write Enable to Output in High 2 {4> 6) 


13 


13 


15 


20 


25 


30 


ns 


*DW 


Data Valid to End of Write 


15 


15 


20 


25 


30 


35 


ns 


*DH 


Data Hold Time 




















ns 


*OW 


Output Active from End of Write (4, 6) 


5 


5 


5 


5 


5 


5 


ns 


t.Y 


Data Valid to Output Valid < 4 - 5) 


20 


20 


30 


35 


40 


45 


ns 


*WY 


Write Enable to Output Valid (4, 5) 


20 


20 


30 


35 


40 


45 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to + 1 25° C temperature range only. 

3. Both chip selects must be active low for the device to be selected. 

4. This parameter guaranteed but not tested. 

5. For IDT71 281 S/L only. 

6. For IDT71282S/L only. 

7. Preliminary data for military devices only. 
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IDT71281/IDT71282 CMOS STATIC RAM 256K (64Kx 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) 



(1, 2, 3) 



ADDRESS 



US 



zx 



WE 



DATA 0UT (6> — ^ 



DATA 0UT (7) 



DATA, N 



W " 



V 



-t W HZ< 5 ' ( 



DATA UNDEFINED 



y 



DATA UNDEFINED 



X 



s 



Kt,v(7)* 



x 



s 



-W< 5 >- 



D ATA VALID 



<: 



■> 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1 ' 2>3 ' 4) 



ADDRESS 



CS 



WE 



DATA, N 



ZD< 



X 



"\. 



"■ X DW *■ 



\c 



X 



/■ 



/" 



X 



NOTES: 

1. WE or C~S" must be high during all address transitions. 

2. A write occurs during the overlap (t cw or t WP ) of a low C~S\ and a low WE. 

3. t WR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. If the C~S" low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state (IDT71282 only). 

5. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). 

6. IDT71 282 only. 

7. IDT71281 only. 
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IDT71281/IDT71282 CMOS STATIC RAMS 256K (64K x 4-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


DoUT 


Active 


Write (D 


L 


L 


D| N 


Active 


Write ( 2 ) 


L 


L 


HighZ 


Active 



NOTES: 

1. For IDT71 281 only. 

2. For IDT71 282 only. 



CAPACITANCE (T A = +25 e c, f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C IIM 


Input Capacitance 


Mn=0V 


11 


PF 


CquT 


Output Capacitance 


V ut= OV 


11 


PF 



NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 



ORDERING INFORMATION 



IDT 



xxxxx 

Device Type 



A 

Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



Y 
P 
C 

20 
25 
35 
45 
55 
70 



71281 
71282 



Commercial (O^C to +70° C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

SOIC(J-Bend) 
Plastic Dip 
SidebrazeDIP 



Commercial Only 



Speed in Nanoseconds 



Military Only 

Standard Power 
Low Power 

256K(64Kx 4-Bit) 

256K (64K x 4-Bit) High Impedance Outputs 
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CMOS STATIC RAM 
16K(2Kx 8-BIT) 



IDT6116SA 
IDT6116LA 



FEATURES: 

• Optimized for fast RISC processors including 
the IDT79R3000 

• High-speed 

- Military: 25/30/35/45/55/70/90/1 20/1 50ns (max.) 

- Commercial: 15/19/20/25/30/35/45ns (max.) 

• Low-power operation 
-IDT6116SA 

Active: 180mW (typ.) 
Standby: 100pW (typ.) 
-IDT6116LA 
Active: 160mW (typ.) 
Standby: 20pW (typ.) 

• Battery backup operation— 2V data retention voltage (LA 
version only) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• CEMOS process virtually eliminates alpha particle soft-error 
rates 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Static operation: no clocks or refresh required 

• Available in standard 24-pin DIP, 24-pin THINDIP and plastic 
DIP, 24-, 28- and 32-pin LCC, 24-pin SOIC and 24-lead 
CERPACK and Flatpack 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 84036 is listed on this function. 
Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT6116SA/LA is a 16,384-bit high-speed static RAM or- 
ganized as 2K x 8. It is fabricated using IDT's high-performance, 
high-reliability technology -CEMOS. This state-of-the-art tech- 
nology, combined with innovative circuit design techniques, pro- 
vides a cost-effective alternative to bipolar and fast NMOS 
memories. Timing parameters have been specified to meet the 
speed demands of the fastest IDT79R3000 RISC processors. 

Access times as fast as 15ns are available with maximum power 
consumption of only 666mW. The circuit also offers a reduced 
power standby mode. When CS goes high, the circuit will auto- 
matically go to, and remain in, a standby power mode as long as 
CS remains high. In the standby mode, the low-power device con- 
sumes less than 20pW typically. This capability provides signifi- 
cant system level power and cooling savings. The low-power (LA) 
version also offers a battery backup data retention capability 
where the circuit typically consumes only 1pWto4pW operating off 
a 2V battery. 

All inputs and outputs of the IDT61 16SA/LA are TTL-compatible 
and operation is from a single 5V supply, simplifying system de- 
signs. Fully static asynchronous circuitry is used, requiring no 
clocks or refreshing for operation, providing equal access and cy- 
cle times for ease of use. 

The IDT61 16SA/LA is packaged in 24-pin 600 and 300 mil plas- 
tic or ceramic DIP, 24-, 28- and 32-pin leadless chip carriers, 
24-lead CERPACK and flatpack, and a 24-lead gull-wing SOIC, 
providing high board-level packing densities. 

Military grade product is manufactured in compliance to the 
latest version of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




PIN CONFIGURATION 



P24-1, 
P24-2, 
D24-1, 
D24-2, 
S024-2, 
E24-1, 
F24-1 

& 
Y24-1 



FUNCTIONAL BLOCK DIAGRAM 



AzC 


A 6 C 


A 5 C 


A 4 E 


A 3 C 


A 2 C 


Ai C 


A [I 


I/O! C 


i/o 2 C 


l/0 3 c 


GND C 



24 ~3 V cc 
2.3 3 A 8 
22 [] Ag 

21 H WE 
20 3 UE" 
19 3 A10 
18 3 c3 
17 3 i/o 8 
16 3 i/o 7 
15 Ui/o 6 

14 3 I/O5 
13 3 I/O4 



DIP/SOIC/FLATPACK/CERPACK 
TOP VIEW 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 









< 

3 


® ^ 

2 LI 24 


CO 
< 














1_S 
23 






A 4 


P 


4 




1 




22 


n 


A 9 


A3 


b 


5 








21 


a 


WE 


A 2 


□ 


6 








20 


P 


UE 


Ai 


P 


7 




L24-1 




19 


d 


A10 


A 


P 


8 








18 


n 


UE 


I/O, 


b 


9 








17 


□ 


l/0 8 


l/0 2 


P 


10 


11 

n 


12 13 14 

n n n 



15 


16 


□ 


I/O7 








£" 


d 5 














24-PIN LCC 
TOP VIEW 









INDEX- 




g" 6* g d d 3 dP d 

(D ~ - ~ — 

28-PIN LCC 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS < 1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



INDEX- 



PIN NAMES 






Ao- A10 Address 


WE 


Write Enable 


I/O1 - l/Oe Data Input/Output 


OE 


Output Enable 


CS Chip Select 


GND 


Ground 


V C c Power 









< 


O 


O 
2: 


O 

2 


>3 


O 


O 










1 1 

4 


U 

3 


1— 1 
2 


IJ 


32 


31 


l_! 

30 






A 6 


b 


5 






1 






29 


d 


A 8 


A5 


b 


6 












28 


d 


A9 


A 4 


b 


7 












27 


d 


NC 


A3 


b 


8 












28 


d 


WE 


A 2 


b 


9 






L32-1 




25 


c:i 


0~E 


A1 


b 


10 












24 


d 


A10 


Ao 


b 


11 












23 


d 


C5 


NC 


b 


12 












22 


d 


i/o 8 


I/O, 


b 


13 

14 
1—1 


15 


16 
1— 1 


17 
1— 1 


18 
r—i 


19 
n 


21 
20 


d 


I/C7 






£ 


O 


a 

2 

CD 


O 

2 


O" 


£ 


d 












32-PIN LCC 
TOP VIEW 









LOGIC SYMBOL 



A 


I/O, 


A, 


l/0 2 


A 2 


I/O3 


A3 


I/O4 


A 4 


I/O, 


A 5 


i/o 6 


A 6 


l/0 7 


A 7 


i/o 8 


A 8 




Ag 




A10 




CS WE 


OE 



rr~r 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v cc 


Supply Voltage . 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


3.5 


6.0 


V 


V, L 


Input Low Voltage 


-0.5(D 


- 


0.8 


V 


c L 


Output Load 


- 


- 


30 


PF 



NOTE: 

1. V |L = -3.0V for pulse width less than 20ns. 
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IDT6116SA/IDT6116LA CMOS 
STATIC RAM 1 6K (2K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

Vcc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6116SA 
MIN. TYP.O) MAX. 


IDT6116LA 
MIN. TYP.d) MAX. 


UNIT 


Hul 


Input Leakage Current 


V cc = Max.,V, N = GNDtoVcc 


MIL. 
COM'L. 


10 
5 


5 
2 


MA 


I'loI 


Output Leakage Current 


V cc = Max. 

CS = V, H , V OUT = GND to Vcc 


MIL. 
COM'L. 


10 
5 


- - 5 
2 


jiA 


V ol 


Output Low Voltage 


Iol - 8mA, V C c = Min. 


0.4 


0.4 


V 


Xdh 


Output High Voltage 


Ioh = -4mA, Vcc = Min. 


2.4 


2.4 


V 



NOTE: 

1. Typical limits are at V cc = 5.0V, + 25° C ambient. 




DC ELECTRICAL CHARACTERISTICS (1) 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


POWER 


6116SA15< 2 Vl9< 2 >/20( 2 ) 
6116LA15 (2) /19 {2) /20 (2) 
COM'L MIL 


6116SA25/30 
6116LA25/30 

COM'L MIL. 


6116SA35 
6116LA35 

COM'L MIL. 


6116SA45/55 
6116LA45/55 

COM'L MIL 


6116SA70/90 
6116LA70/90 

COM'L MIL 


6116SA120/150< 3 > 
6116LA120/150* 3 ' 

COM'L MIL 


UNIT 


'cci 


Operating Power 
Supply Current 
CS = V, L , 
Outputs Open, 
Vcc = Max., f = 


SA 


125/110 : ;Jb;: : : : :: 


100/80 110 


80 90 


80/- 90 


90 


90 


mA 


LA 


115/100 '•.•-' 


90/75 105 


75 85 


75/- 85 


85 


85 


'CC2 


Dynamic Operating 
Current 

cs = v IL , 

Outputs Open, 
V cc = Max., 


SA 


150/130 : ^li||- 


120/110 135 


100 115 


100/- 100 


100 


100/90 


mA 


LA 


1 40/1 20 '^i- 


110/105 125 


95 105 


90/- 95/90 


90/85 


85 


'SB 


Standby Power 
Supply Current 
(TTL Level) 

C3>Mh. 
V cc = Max.. 
Outputs Open, 

f = W 4 > 


SA 


4Qj!|i: - 


40/35 45 


25 35 


25/- 25 


25 


25 


mA 


LA 


35 $ - 


35/30 40 


25 30 


20/- 20 


20/15 


15 


'SB1 


Full Standby Power 
Supply Current 
(CMOS Level) 
€5 > V HC . 
V C c= Max., 
Vin > Vhc °r 
ViN<V LC ,f = 


SA 


S"? 


2 10 


2 10 


21- 10 


10 


10 


mA 


LA 


:-. P-t. 


0.1 0.9 


0.1 0.9 


0.1/- 0.9 


0.9 


0.9 



NOTES: 

1. All values are maximum guaranteed values. 

2. 0°Cto+70°C temperature range only. 

3. -55 ° C to + 1 25° C temperature range only. 



4. f, 



MAX* 



1/t, 



RC 



S4-145 



IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K(2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(LA Version Only) V LC = 0.2V, V HC =V CC -0.2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.™ 


MAX. 


UNIT 


TEST CONDITIONS 


Vcc@ 
2.0V 3.0V 


Vcc© 
2.0V 3.0V 


V DR 


V cc for Data Retention 


- 


2.0 


- 


~ 


V 


'CCDR 


Data Retention Current 


CS>V HC 

Vin > V HC or<V LC 


MIL 


- 


0.5 1.5 


200 300 


^A 


COM'L 


■ ~ 


0.5 1.5 


20 30 


t C DR< 3 > 


Chip Deselect to Data Retention Time 







- 


-' 


ns 


t R (3) 


Operation Recovery Time 




tRC® 


- 


- 


ns 


I"l,I 


Input Leakage Current 






- 


- 


2 


uA 



NOTES: 

1. T A 



+ 25°C 



2. t RC = Read Cycle Time 

3. This parameter is guaranteed, but not tested. 

LOW V CC DATA RETENTION WAVEFORM 



- mrrm r^ 



4.5V V 



DATA RETENTION MODE 



Vdr*2V 



f- 



4.5V 



^fsSSK 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut 



5V 



480Q 



255Q \ t 30pF' 



DATAqut ■ 



255Q3 



5V 

% 480O 

T 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 
(for t 0LZ ,t CLZ , t 0HZ , 
twHZ.tcHZitow) 



* Including scope and jig. 
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IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K (2K x 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc= 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


6116SA15/19t 1 )/20(^ 

6116LA15/19 (1, /20 (1) 
MIN. MAX. 


6116SA25/30 
6116LA25/30 
MIN. MAX. 


6116SA35/45 
6116LA35/45 
MIN. MAX. 


6116SA5^ 2) 
6116LA55< 2 > 
MIN. MAX. 


6116SA70/90 (2) 6116SA120/150 (2) 
61 1 6LA70/90< 2 > 61 1 6LA1 20/1 50< 2 > 
MIN. MAX. MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


15/19/20 - : -. 


25/30 


35/45 


55 


70/90 


120/150 


ns 


*AA 


Address Access Time 


- : :;:1%P/20 


25/29 


35/45 


55 


70/90 


120/150 


ns 


*ACS 


Chip Select Access Time 


- X 15/20/20 


25/30 


35/45 


50 


65/90 


120/150 


ns 


*CLZ 


Chip Select to Output 
inLowZ< 3 > 


5 ^5r 


5 


5 


5 


5 


5 - 


ns 


t E 


Output Enable to 
Output Valid 


- ®mmm 


13/15 


20/25 


40 


50/65 


80/100 


ns 


toLZ 


Output Enable to Output 
in LowZ (3 > 


;ii;;l5- - 


5 


5 


5 


5 


5 


ns 


*CHZ 


Chip Deselect to Output 
in High Z< 3 > 


^: : : :H: : :;::: |b/11/11 


12/13 


15/20 


30 


35/40 


40 


ns 


*OHZ 


Output Disable to Output 
in High Z< 3 > 


12|f 8/8/9 


10/12 


13/15 


30 


35/40 


40 


ns 


*0H 


Output Hold from Address 
Change 


JllL. - 


5 


5 


5 


5 


5 


ns 



NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. -55 ° C to + 1 25° C temperature range only. 

3. This parameter guaranteed but not tested. 



TIMING WAVEFORM OF READ CYCLE NO. 1 



d) 



ADDRESS 



UE 



3< 



CS 



DATA'out 



x 



V 



tou (2) - 



Ucs 

■ f,«» — 



MK 



>C 



y 



W( 2 >- 



y 



■ W 2 > 



NOTES: 

1. WE is high for read cycle. 

2. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 2 ( 



ADDRESS 



DATA 0UT 



^< 



MX. 



>C 



X. 



TIMING WAVEFORM OF READ CYCLE NO. 3 



0.3,4) 



US 



DATA 0UT 



X 



■t CL ^(5)- 



s 



■ W ! 



} 



NOTES: 

1. WE" is high for read cycle. 

2. Device is continuously selected, US = V, L . 

3. Address valid prior to or coincident with US transition low. 

4. U£ = V 

5. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 



S4-148 



IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K (2K x 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS Ofcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


6116SA15/19J 1 !/20< 1 > 

6116LA15/19 (1) /20 (1) 

MIN. MAX. 


6116SA25/30 
6116LA25/30 
MIN. MAX. 


6116SA35/45 
6116LA35/45 
MIN. MAX. 


6116SA55< 2 > 
6116LA55< 2 > 
MIN. MAX. 


6116SA70/90< 2 > 
6116LA70/90(2) 
MIN. MAX. 


6116SA120/150 (2) 

6116LA120/150< 2 > 

MIN. MAX. 


UNIT 


WRITE CYCLE 




*wc 


Write Cycle Time 


15/19/20 % : : ::::: , 


25/30 


35/45 


55 


70/90 


120/150 


ns 


*cw 


Chip Select to End 
of Write 


13/15/15 -:-./. 


17/20 


25/30 


40 


40/55 


70/90 


ns 


w 


Address Valid to End 
of Write 


14/15/15 mzw 


17/20 


25/30 


45 


65/80 


105/120 


ns 


t A s 


Address Set-up Time 


o mmm 








5 


15 


20 


ns 


t wp 


Write Pulse Width 


12/12/15 «mm 


15 


20/25 


40 


40/55 


70/90 


ns 


*WR 


Write Recovery Time 


.!****-* 








5 


5 


5/10 


ns 


toHZ 


Output Disable to 
Output in HighZ (3} 


- : :|lt?/9 


16/18 


- ■ 20/25 


30 


35/40 


40 


ns 


*WHZ 


Write to Output in 
HighZ< 3 > 


- ^ :: g8/8 


16/18 


20/25 


30 


35/40 


40 


ns 


W 


Data to Write 
Time Overlap 


12 I,.|tj|- 


13/14 


15/20 


25 


30 


35/40 


ns 


*DH 


Data Hold from 
Write Time (4) 


o llll J - 








5 


5 


5/10 


ns 


*OW 


Output Active from 
End of Write ( 3 - 4 ) 


Miimm - 

















ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. The specification for t DH must be met by the device supplying write data to the RAM under all operating conditions. Although t DH and t w values will vary 
over voltage and temperature, the actual t DH will always be smaller than the actual t ow . 

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) 0, 23,7) 




ADDRESS 



UE 



zx 



CS 



WE 



X 



twpf 7 *- 



■"*- *w 



/ 



X 



s 



-t W Hz(6)- 



S 



DATA 0UT -^| 



i>- 



msm- 



DATA | N 



l DW *■ 



C 



> 



S4-149 



IDT6116SA/IDT6116LA CMOS 
STATIC RAM 1 6K (2K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING)* 1 - 2 - 3 - 5 ) 



ADDRESS 



C3 



^< 



x 



WE 



DATA,, 



X 



X 



/ 



-*-t W R< 3 >** 



*DW 



/ 



• *OH - 



c 



:> 



NOTES: 

1. WE" must be high during all address transitions. 

2. A write occurs during the overlap (tew or twFJ of a low C~5 and a low WE*. 

3. tv^is measured from the earlier of C"S or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and the input signals must not be applied. 

5. If the Cl> low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition Is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If UE is low during a WE controlled write cycle, the write pulse width must be the larger of t WP or (t whz + * dw) to a " ow tr,G I/O drivers to turn off and data 
to be placed on the bus for the required t DW . If DE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified t WP . 

NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 



"CC vs. Supply Voltage 



Ice vs. Temperature 



Isb vs. Supply Voltage 



1.5 



1.0 



0.5 







T A - 


+25°C 



















1.2 

) 1.1 
1.0 

0.9 








Vcc = 


5.0V 



































5 
Vcc(V) 



-60 



2.0 



m 

0) 



40 
T A (°C) 



1.0 



0.0 







T A = 


+25°C 






/ 






/ 







140 



5 
Vcc(V) 



S4-150 



IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NORMALIZED TYPICAL DC AND AC CHARACTERISTICS 

Isb vs. Temperature |SB1 vs. Supply Voltage 



1.2 
1.1 

1.0 

0.9 

0.8 







V C c = 


I 

5.0V 











































-60 



104 

103 



m 

CO 102 



10 



40 
T A (°C) 

ISB1 VS. V| N 



140 









T A = 


= +25 


°C 








Vcc 


-5.C 


V 


























/ 

























12 3 4 5 
Vin (V) 



1.2 



1.0 



0.8 







T A = 


+ 25°C 






/ 






/ 







5 
V CC (V) 

'CCDR vs. Temperature 



100.0 



& 

O 10.0 



1.0 













V CCDR 


= 2.0V 



















-60 



40 
T A (°C) 



140 



ISB1 vs. Temperature 



50 



10 



co 5 



0.5 








Vcc = 


r 

5.0V 












































-60 



40 
T A (°C) 



140 



*AA .*ACS vs. Supply Voltage 



co 



1.2 
1.1 
1.0 
0.9 
0.8 







T A = 


+ 25°C 












\ 








^ 


N 





















5 
Vcc(V) 



tAA> *ACS vs. Temperature 



tAA tACS vs. Output Loading 



1.2 



3" 



S 1-0 



0.9 



0.8 



Vcc = 


I 

-5.0V 















































-60 



40 
T A (°C) 



140 



1.5 



(0 

3 



1.0 



0.5 





T 
V 


I " 

A=+25 
cc=5.0 


I 

>C 



















30 60 90 120 

C L (pF) 
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IDT6116SA/IDT6116LA CMOS 
STATIC RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


OE 


WE 


I/O 


Standby 


H 


X 


X 


High Z 


Read 


L 


L 


H 


DATA out 


Read 


L 


H 


H 


HighZ 


Write 


L 


X 


L 


DATA| N 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


8 


PF 


c 0UT 


Output Capacitance 


V 0UT = ov 


8 


pF 



NOTE: 

1 . This parameter is determined by device characterization, but is not 
production tested. 



PINOUT CONFIGURATION 
16K CMOS SRAM 

IDT6116(2Kx8) 



FUNCTION 


LOGIC 
SYMBOL 


24 DIP/ 

SOIC/ 

LCC/ 

FLATPACK 


PIN NUMBER 
28 LCC 


32 LCC 


Address Line 


A 7 


1 


1 


4 


Address Line 


A 6 


2 


2 


5 


Address Line 


A 5 


3 


3 


6 


Address Line 


A 4 


4 


4 


7 


Address Line 


A 3 


5 


5 


8 


Address Line 


A 2 


6 


6 


9 


Address Line 


Ai 


7 


9 


10 


Address Line 


Ao 


8 


10 


11 


Input/Output 


l/Oi 


g 


11 


13 


Input/Output 


l/0 2 


10 


12 


14 


Input/Output 


l/0 3 


11 


13 


15 


Power Ground 


GND 


12 


14 


16 


Input/Output 


I/O4 


13 


15 


18 


Input/Output 


I/O5 


14 


16 


19 


Input/Output 


l/Oe 


15 


17 


20 


Input/Output 


I/O7 


16 


18 


21 


Input/Output 


l/0 8 


17 


19 


22 


Chip Select/ 
Data Retention 


CS 


18 


20 


23 


Address Line 


A10 


19 


23 


24 


Output Enable 


OE 


20 


24 


25 


Write Enable 


WE 


21 


25 


26 


Address Line 


A 9 


22 


26 


28 


Address Line 


A 8 


23 


27 


29 


Power Supply 


Vcc 


24 


28 


32 



THERMAL RESISTANCE (Typical) 






PACKAGE 


PIN 
COUNT 


SjA 


e JC 


UNIT 


300 MIL PLASTIC DIP 


24 


54-58 


28-32 


°C/ 
WATT 


600 MIL PLASTIC DIP 


24 


53-56 


25-30 


300 MIL CERDIP 


24 


48-52 


24-28 


600MILCERDIP 


24 


50-55 


17-25 


FLATPACK 


24 


85-90 


24-28 


LCC 


24 


85-110 


30-45 


LCC 


28 


85-90 


28-35 


LCC 


32 


80-90 


25-35 


SOIC 


24 


45-70 


25-30 



S4-152 



IDT6116SA/1DT6116LA CMOS 
STATIC RAM 16K(2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



TP 

P 

TD 

D 

L 

SO 

E 
F 

15 

19 

20 

25 

30 

35 

45 

55 

70 

90 

120 

150 



LA 
SA 



Commercial (0°C to +70 °C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic THINDIP 
Plastic DIP (600 MIL) 
THINDIP (CERDIP) 
CERDIP {600 MIL) 

Leadtess Chip Carrier (Indicate 24-, 28- or 
32- pin) 

Small Outline IC 
CERPACK 
Flatpack 



Commercial Only 
Commercial Only 
Commercial Only 




► Speed in Nanoseconds 



6116 



Military Only 
Military Only 
Military Only 
Military Only 
Military Only 



Low Power 
Standard Power 

16K(2Kx 8-Bit) Static RAM 
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CMOS STATIC RAM 
64K (8K x 8-BIT) 



IDT7164S 
IDT7164L 



FEATURES: 

• Optimized for fast RISC processors including the IDT79R3000 

• High-speed address/chip select access time 

- Military: 25/30/35/45/55/70/85/1 00/1 20/1 50/200ns (max.) 

- Commercial: 19/20/25/30/35/45ns (max.) 

• Low power consumption 

- IDT7164S 

Active: 300mW (typ.) 
Standby: 100pw (typ.) 
-IDT7164L 
Active: 250mW (typ.) 
Standby: 30pw (typ.) 

• Battery backup operation — 2V data retention voltage (L Version 
only) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Available in standard 28-pin DIP (600 mil), 28-pin THINDIP 
(300 mil), 28-pin LCC, 32-pin LCC and PLCC and 28-pin SOIC 

• Pin-compatible with standard 64K static RAM and EPROM 

• Military product available compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-85525 is listed on this 
function. Refer to Section 2/page 2-2. 



DESCRIPTION: 

The IDT71 64 is a 65,536 bit high-speed static RAM organized as 
8K x 8. It is fabricated using IDT's high-performance, high-reliabil- 
ity CEMOS technology. Timing parameters have been specified to 
meet the demands of the fastest IDT79R3000 RISC processors. 

Address access times as fast as 19ns are available with typical 
power consumption of only 250mW._The circuit also offers a re- 
duced power standby mode. When CS, goes high or CS 2 goes 
low, the circuit will automatically go to, and remain in, a low-power 
standby mode. In the full standby mode, the low-power device typi- 
cally consumes less than 30jjW. The low-power (L) version also of- 
fers a battery backup data retention capability where the circuit 
typically consumes only 10pW operating off a 2V battery. 

All inputs and outputs of the IDT7164 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

The IDT7164 is packaged in a 28-pin, 300 mil THINDIP; 28-pin, 
600 mil DIP; 32-pin LCC and PLCC and 28-pin LCC and SOIC 
(gull-wing and J-bend), providing high board-level packing 
densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 

A O fio= 



A 12 C- 



l/O, O- 



"q> °- 



CS 2 O- 
WE o- 



-0*= 



DECODER 



256 x 256 
MEMORY ARRAY 



fc: 



fc- 



INPUT 

DATA 

CIRCUIT 



'V cc 
1 GND 



COLUMN I/O 



Vn Vh 



CONTROL 
CIRCUIT 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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DSC-1 002/2 



IDT7164S/1DT7164L CMOS STATIC RAM 64K (8K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



NC E 






28 


n v cc 


Ai 2 C 


2 




27 


3 WE 


A 7 E 


3 




26 


D ess 


A 6 E 


4 




25 


]A B 


A 5 E 


5 




24 


H A 9 


A 4 E 


6 


P28-1, 
P28-2, 


23 


D An 


A 3 E 


7 


C28-1, 


22 


J 0E 


A 2 E 


6 


D28-1, 


21 


3 A 10 


Ai E 


g 


S028-3 
& 


20 


DCS, 


A E 


10 


Y28-1 


19 


H I/Or 


i/o n E 


11 




18 


I] 1/07 


i/o 2 E 


12 




17 


Ui/o 6 


1/O3 E 


13 




16 


Ill/Os 


GND E 


14 




15 


LI I/O4 






DIP/SOIC 






TOP VIEW 





INDEX 







< 
• 1 

4 


< 

3 


s 

2 2^ 

II 1 1 1 1 
1 > 1 1 1 1 

2 Li 32 


S 

1 1 

31 


O 

1 1 
1— 1 

30 






INDEX-^ 




< < 


< 2 ;£ 

TTTTlT 

2 Li 28 


27 


26 








Li Li 
4 3 




A 6 


P 


5 








29 


d 


a 8 


A 5 


P 5 




1 




25 q 


A 8 


A 5 


b 


6 








28 [if 


a 9 


A 4 


be 








24 ["J 


Ag 


A 4 


b 7 








27 


Ll 


A11 


A3 


P 7 








23 q 


'A11 


A3 


P 


8 




J32-1 




28 


d 


NC 


A 2 


P 8 




L28-1 




22 [12 


UE 


A 2 


b 


g 




& 




25 


d 


UE 


Ai 


P 9 








21 d 


Am 


Ai 


P 


10 




L32-1 




24 


d 


A10 


A 


bio 








20 [3 


US, 


A 


P 


11 








23 


d 


C5, 


I/O! 


bn 








19 [II 


l/0 R 


NC 


P 


12 








22 


[ir 


i/o 8 






12 13 

n n 


14 15 16 

n n n 


17 

n 


18 1 
j-j J 




/Or 


P 


13 

14 

_n_ 

CM 
O 


15 

CO 

O 


16 17 18 

j3_n_n_ 

a * 

220 

CD ^ 


19 
[— 1 

m 
O 


21 

20 
r— 1 

CD 

q 


d 


l/0 7 






<m 
O O 


2 

CD ^ ^ 





O 








32-PIN LCC/PLCC 
TOP VIEW 










28-PIN LCC 
TOP VIEW 








LOGIC SYMBOL 





A o 


I/O, 


— 


Ai 


>/°2 


— 


A 2 


I/O3 




A3 


I/O4 


— 


A 4 


I/O5 


— 


A 5 


i/o 6 


— 


A 6 


l/0 7 




A 7 


i/o 8 




A 8 
A 9 






A10 






A11 
A12 





? Y ? 

CS, WE UE 



CSs 



PIN NAMES 








Ao- Ai 2 


Address 


'WE 


Write Enable 


I/O1 - I/O 8 


Data Input/Output 


UE 


Output Enable 


CS1 


Chip Select 


GND 


Ground 


cs 2 


Chip Select 


Vcc 


Power 
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IDT7164S/IDT7164L CMOS STATIC RAM 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


Ml 


Input Low Voltage 


-o.st 1 ) 


- 


0.8 


V 



NOTE: 

1. V |L (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


IDT7164S 
TYP.™ 


MAX. 


MIN. 


IDT7164L 
TYP.* 1 * MAX. 


UNIT 


Hul 


Input Leakage Current 


V cc = Max.,V )N = GND to Vcc 


MIL. 
COM'L. 


- 


- 


10 
5 


- 


5 
2 


MA 


I'loI 


Output Leakage Current 


V cc = Max. 

C^i= V IH ,V OUT =GNDtoVcc 


MIL. 
COM'L. 


_ 


_ 


10 
5 


- 


5 
2 


^ 


Vol 


Output Low Voltage 


l 0L = 10mA, V cc = Min. 


- 


- 


0.5 


- 


0.5 


V 


I 0L = 8mA, V cc = Min. 


- 


- 


0.4 


- 


0.4 


V 


Voh 


Output High Voltage 


Ioh= -4mA, Vcc = M 'n- 


2.4 


- 


- 


2.4 


- 


V 



NOTE: 

1. Typical limits are at V C c = 5.0V, +25°C ambient. 

DC ELECTRICAL CHARACTERISTICS {1) 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


POWER 


71 64S 19/20 
7164L20 

COM'L MIL 


7164S25< 4 > 
7164L25 (4) 

COM'L MIL 


7164S30 
7164L30 

COM'L MIL. 


7164S35 
7164L35 

COM'L MIL 


7164S45 
7164L45 

COM'L MIL 


7164S55 
7164L55 

COM'L MIL 


7164S70 
7164L70 

COM'L MIL 


7164S85< 2 > 
7164L85 (2) 

COM'L MIL 


UNIT 


bci 


Operating Power Supply 
Current, CS^ = V )L , 
Outputs Open, CS 2 = Vj H 
V cc = Max., f = 0) 


S 


10Q:;:;x;?r 


90 110 


90 100 


90 100 


90 100 


- 100 


- 100 


- 100 


mA 


L 


9Ql||:!: r 


80 100 


80 90 


80 90 


80 90 


- 90 


- 90 


90 


'CC2 


Dynamic Operating 
Current. CS^ = V IL , 
Outputs Open, CS^ V IH 
V cc = Max.,f = f MAX (3) 


S 


1^PI1: : - 


170 190 


160 170 


150 160 


150 160 


- 160 


- 160 


- 160 


mA 


L 


17P&:- 


150 170 


140 150 


130 140 


120 130 


- 125 


- 120 


- 120 


'SB 


Standby Power Supply 
Current (TTL Level), 

f = W 3 *.^^ Mh. 
orCS 2 >V, L , V cc = Max., 
Outputs Open 


S 


ill!! - 


20 20 


20 20 


20 20 


20 20 


- 20 


- 20 


- 20 


mA 


L 


^m - 


3 5 


3 5 


3 5 


3 5 


- 5 


- 5 


5 


>SB1 


Full Standby Power 
Supply Current 
(CMOS Level) f = 0< 3 ) 

1. US^Vncand 
CS 2 >V H c 

2. CS 2 <V LC ,V cc =Max. 


S 


liljf - 


15 20 


15 20 


15 20 


15 20 


- 20 


- 20 


- 20 


mA 


L 


$?. " 


0.2 1.0 


0.2 1.0 


0.2 1.0 


0.2 1.0 


- 1.0 


- 1.0 


- 1.0 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Also available: 100, 120, 150 and 200ns military devices. 

3. At f = fMAX address and data inputs are cycling at the maximum frequency of read cycles of 1/t RC . f = means no input lines change. 

4. Military values are preliminary only. 
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1DT7164S/IDT7164L CMOS STATIC RAM 64K (8K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(LVersion Only) V LC = 0.2V, V HC = Vcc - 0-2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.< 1 > 


MAX. 


UNIT 


TEST CONDITIONS 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V D r 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 




MIL 
COM'L. 


- 


10 15 
10 15 


200 300 
60 90 


U.A 


*CDR 


Chip Deselect to Data Retention Time 


I.US^Vhc.CS^ V hc 







- 


- 


ns 


*R 


Operation Recovery Time 


2. CS 2 < V LC 


W 2 > 


- 


- 


ns 


iy m 


Input Leakage Current 






- 


- 


2 


fJLA 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



Vcc 



4.5V 



*CDR 



-. 2ZZZZ^ 



DATA RETENTION MODE 



^ 



Vn R > 2V 



V D r 



f- 



4.5V 



^rSSK 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



5V 



DATAqut - 



: 480O 



2550. < t= 30pF' 



DATA OUT - 



2550 ■ 



480Q 
=J=5pF* 



Figure 1. Output Load 



' Including scope and jig. 



Figure 2. Output Load 
(for t CLZ1i2 ,t OLZ , t CHZ12 ,t OHZ , 
*ow» *whz) 



S4-157 



IDT7164S/IDT7164LCMOS STATIC RAM 64K (8KX 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc - 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7164S19/20™ 
7164L20< 1 > 
MIN. MAX. 


7164S25 

7164L25 

MIN. MAX. 


7164S30 

7164L30 

MIN. MAX. 


7164S35 

7164L35 

MIN. MAX. 


7164S45 

7164L45 

MIN. MAX. 


7164S55< 2 > 
7164L55< 2 > 
MIN. MAX. 


7164S70< 2 > 
7164L70< 2 > 
MIN. MAX. 


7164S85< 2 > 
7164L85< 2 > 
MIN. MAX. 


UNIT 




*rc 


Read Cycle Time 


20 -\-,t..... 


25 


30 


35 


45 


55 


70 


85 


ns 


*AA 


Address Access Time 


- * ; T9/20 


25 


29 


35 


45 


55 


70 


85 


ns 


Ucsi 


Chip Select-1 
Access Time ( 3 ) 


- ; : -20 '. 


25 


30 


- 35 


45 


55 


70 


85 


ns 


*ACS2 


Chip Select-2 
Access Time ( 3 ) 


- W;v;25 ; .- ::: 


30 


35 


40 


45 


55 


70 


85 


ns 


tcLZ1,2 


Chip Select-1 ,2 to 
Output in Low Z (4) 


5 511: 


5 


5 


5 


5 


5 


5 


5 


ns 


t0E 


Output Enable to 
Output Valid 


- iiiisiO;- 


12 


15 


18 


25 


30 


35 


40 


ns 


toLZ 


Output Enable to 
Output in Low Z (4) 


■■■•.•? : -;!7 : 


3 


3 


3 


3 


3 


3 


3 


ns 


*CH21.2 


Chip Select-1, 2 to 
Output in High Z {4) 


-zmzS. 


13 


13 


15 


20 


25 


30 


35 


ns 


*OHZ 


Output Disable to 
Output in High Z (4 > 


-»JI 


10 


12 


15 


20 


25 


30 


35 


ns 


*0H 


Output Hold from 
Address Change 


5 : -•- 


5 


5 


5 


5 


5 


5 


5 


ns 


*PU 


Chip Select to Power 
Up Time^ 


o}-^ 





o - 

















ns 


tpo 


Chip Select to Power 
Down Time* 4 ) 


Ii||::::::;:20 


25 


30 


35 


45 


55 


70 


85 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. Also available: 100, 120, 150 and 200ns military devices. 

3. Both chip selects must be active for the device to be selected. 

4. This parameter guaranteed but not tested. 
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IDT7164S/1DT7164L CMOS STATIC RAM 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



(1) 



ADDRESS 



^< 



*AA 



« -WWWK 



". 77777 



t0E 



t LZ< 5 )- 



■ W^- 



»i i \V?^k 



■t cm < 5 >- 



DATA 0UT 



KXX 



X 



" *OH — * 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ' 2 ' 4) 



ADDRESS 



DATA 0UT 



3<: 



XSEX 



TIMING WAVEFORM OF READ CYCLE NO. 3 ( 



CSt 



cs 2 



K 



,£ 



CURRENT 



DATAqut 
Ice 



' t CL Z2( 5 >- 

t AC si " 



• tcL^/ 5 '" 



'ss 



KXXK 



-^ 



NOTES: 

,1 . WE" is High for Read Cycle. 

2. Device is continuously selected, CS" t = V lb CS 2 = V| H . 

3. Address valid prior to or coincident with (US^ transition low and CS 2 transition high. 

4. OE* = \ 

5. Transition is measured ±200mV from steady state. 



^^^^ 



23ZZZZZZZ2. 



•t0HZ (5) - 
t C HZ1 <5) - 



2S»- 



>c 



*0H 



X 



y 



x 



■ t CH Z1< 5 >- 



*PD-*- 



y 



t C HZ2 (5) 



K 
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IDT7164S/IDT7164L CMOS STATIC RAM 64K (8Kx 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7164S19/20W 
7164L20< 1 > 
MIN. MAX. 


7164S25 
7164L25 
MIN. MAX. 


7164S30 

7164L30 

MIN. MAX. 


7164S35 

7164L35 

MIN. MAX. 


7164S45 

7164L45 

MIN. MAX. 


7164S55< 2 > 
7164L55< 2 > 
MIN. MAX. 


7164S70< 2 > 
7164L70 (2 > 
MIN. MAX 


7164S85< 2 > 
7164L85< 2 > 
MIN. MAX. 


UNIT 




twc 


Write Cycle Time 


20 .;:*:::,.- 


25 


30 


35 


45 


55 


70 


85 


ns 


tcW1,2 


Chip Select to End of 
Write 


15 jr 


18 


22 


25 


33 


50 


60 


75 


ns 


Uw 


Address Valid to End 
of Write 


15 mmm 


18 


22 


25 


33 


50 


60 


75 


ns 


tAS 


Address Set-up Time 


o ::i ^il: ; 























ns 


*WP 


Write Pulse Width 


i&mmm 


21 


23 - 


25 


25 


50 


60 


75 


ns 


*WR1 


Write Recovery Time 
(C^.WE) 


C~-!S 























ns 


WR2 


Write Recovery Time 
(CS 2 ) 


^ : -l~ 


5 


5 


5 


5 


5 


5 


5 


ns 


*WHZ 


Write Enable to Output 
High 2( 3 ) 


^sssjss::| 


10 


12 


14 


18 


25 


30 


35 


ns 


*DW 


Data to Write Time 
Overlap 


Wk;;Jt 


13 


13 


15 


20 


25 


30 


35 


ns 


*DH1 


Data Hold from Write 
Time (CS, , WE) 


..." 























ns 


tDH2 


Data Hold from Write 
Time (CS 2 ) 


IX- 


5 


5 


5 


5 


5 


5 


5 


ns 


tow 


Output Active from 
End of Write < 3 > 


lib- 


5 


5 


5 


5 


5 


5 


5 


ns 



NOTES: 

1 . 0°C to + 70° C temperature range only. 

2. -55°C to + 125°C temperature range only. Also available: 100, 120, 150 and 200ns military devices. 

3. This parameter guaranteed but not tested. 
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IDT7164S/1DT7164L CMOS STATIC RAM 64K (8K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



(D 



ADDRESS 



£5E 



)C 



<*. AW 



)£ 



WE 



\ 



DATA n 



7 C 



- o))))))))R , , m 

"* — l nw — ^ m — l nm — m 



DATA, 



■<X 



DATA lN 



/ 



xxxx: 
,/zzz 



t WR1 (3) 




" W 7 >' 



VALID 



M 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)* 1 



ADDRESS 



)£ 



)C 



- T77 /////J 



-. A WWVU' 



^XXXXXK 



WE 



DATA,, 



\ 



* *WR2( 3 ) 



t W R1<3) 



ifZZZZZZ 



/ 



c^ssmx 



NOTES: 

1. WE must be high during all address transitions. 

2. A write occurs during the overlap (t WF $ of a low C3" ^ and a high CS 2 . 

3 - twRi.2 is measured from the earlier of CS^ or WE going high or CS 2 going low to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals must not be applied. 

5. If the C~S"i low transition or CS 2 high transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high 
impedance state. 

6. If 0~E is low during a WE controlled write cycle, the write pulse width must be the larger of t w p or (t W HZ + bw) to allow the I/O drivers to turn off and data to be 
placed on the bus for the required tow If (5E is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as 
the specified twp 

7. DATAout is the same phase of write data of this write cycle. 

8. If C~Si is low and CS 2 is high during this period, I/O pins are in the output state. Data input signals must not be applied. 

9. Transition is measured ±200mVfrom steady state. 
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IDT7164S/IDT7164L CMOS STATIC RAM 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



CAPACITANCE (T A = +25°c,f - lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


M N =ov 


8 


pF 


Cqut 


Output Capacitance 


Vqut- OV 


8 


pF 



NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 



ORDERING INFORMATION 



TRUTH TABLE 



WE 


C^, 


CS 2 


UE 


I/O 


MODE 


X 


H 


X 


X 


HIGH 2 


Standby (I S b) 


X 


X 


L 


X 


HIGHZ 


Standby (Isb) 


X 


Vhc 


V H c c 
V L c 


X 


HIGHZ 


Standby (l SB1 ) 


X 


X 


Vlc 


X 


HIGHZ 


Standby (Isbi) 


H 


L 


H 


H 


HIGHZ 


Output disable 


H 


L 


H 


L 


Dout 


Read 


L 


L 


H 


X 


D| N 


Write 



NOTE: 



,1. CS 2 will power-down C5 1t but C^ will not power-down CS 2 



IDT 



XXXXX 
Device Type 



A 
Power 



Speed Package Process/ 







Temperature 
Range 










I 



Blank 
B 



TP 

Y 

P 

TC 

D 

J 

L28 

L32 

SO 

19 
20 
25 
30 
35 
45 
55 
70 
85 

S 

L 



Commercial (0°Cto +70*C) 

Military <-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP (300mil) 
Small Outline IC (J-Bend) 
Plastic DIP (600mil) 
SidebrazeTHINDIP 
CERDIP 

Plastic Leaded Chip Carrier 
28 Leadless Chip Carrier 
32 Leadless Chip Carrier 
Small Outline IC (Gull-Wing) 



Commercial Only 
Commercial Only 



> Speed in Nanoseconds 



H 7164 



Military Only 
Military Only 
Military Only 

Standard Power 
Low Power 



64K (8K x 8-Bit) CMOS Static RAM 
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CMOS STATIC RAM 
64K (8K x 8-BIT) 
RESETTABLE RAM 



IDT7165S 
IDT7165L 



FEATURES: 

• High-speed asynchronous RAM clear on Pin 1 {clears all RAM 
bits to 0, reset cycle time = 2 x t^) 

• High-speed address access time 

- Military: 25/30/35/45/55ns (max.) 

- Commercial: 20/25/30/35/45/55ns (max.) 

• High-speed chip select (CSi) time 

- Military: 12/15/20/25/30/35ns (max.) 

- Commercial: 10/1 2/1 5/20/25/30ns (max.) 

• Low-power operation 

- IDT7165S 

Active: 300mW (typ.) 
Standby: lOO^iW (typ.) 

- IDT7165L 
Active:250mW (typ.) 
Standby: 30^.W (typ.) 

• Battery backup operation— 2V data retention voltage 
(IDT7165Lonly) 

• Produced with CEM OS™ high-performance technology 

• Single 5V(±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Standard 28-pin, 600 mil DIP, 300 mil DIP, 28-pin SOIC, 32-pin 
LCC and PLCC 

• Military product is compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The ID77165 is a high-spee d 65,536 -bit static RAM, organized 
8K x 8, with reset function. The RESET pin provides a single RAM 
clear control which clears all words in the internal RAM to zero 
when activated. This allows the memory bits for all locations to be 
cleared at power-on or system reset, or for a fast clear to be avail- 
able to graphics, histogramming and other designs where a byte- 
by-byte RAM clear would cause noticeable system speed degra- 
dation. 

This product is fabricated using lDT's high-performance, high- 
reliability CEMOS technology. Address access time of 20ns and 
chip select (CS 1) time of 15ns are available with maximum power 
consumption of only 770mW. This circuit also offers a reduced 
power standby mode. When CS2 goes low, the circuit will auto- 
matically goto and remain in a low-power standby mode. In the full 
standby mode, the low-power device typically consumes less than 
30jiW . The low-power (L) version also offers a battery backup data 
retention capability where the circuit typically consumes only 
10p.W operating from a 2V battery. 

All inputs and outputs of the 1DT7165 are TTL-compatible and 
the device operates from a single 5V supply, simplifying system 
designs. Fully static asynchronous circuitry is used, so no clocks 
or refreshing operation is required. 

The IDT7165 is packaged in a 28-pin 300 or 600 mil DIP, 28-pin 
gull-wing &J-bend SOIC, and 32-pin LCC and PLCC, providing 
high board level densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
the military temperature applications which require instant de- 
struction of sensitive RAM data and demand the highest level of 
performance and reliability. 




FUNCTIONAL BLOCK DIAGRAM 



Ao.— {> 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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DSC-1021/-1 



IDT7165S/IDT7165L CMOS STATIC RAM 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



RESET C 
A12 C 
A 7 .C 
A 6 C 

As C 
A 4 c 
A3 C 

c 
c 
c 
c 
c 
c 



A1 
A 
I/O! 
l/0 2 
I/O3 



GND C 14 



~^zr 



P28-1, 23 

C28-1, 22 

D28-1 91 

S028-3 21 

& 20 

Y28-1 19 



=1V CC 

=3WE 

ZlCS 2 

UAq^ 

=IA 9 

UA,i 

HOE 

UC3, 
H|/0 8 
Ul/0 7 

=ii/o 6 

=3l/0 5 

Hl/0 4 



DIP/SOIC 
TOP VIEW 



INDEX- 



2 uj O 
< Ice 2 



D5 



TJ7 



rjio 
b 11 
□ 12 

El 13 



u 



J32-1 

& 
L32-1 



>8IH! 


©j 
CO 
O 




32 31 


30 ' 






29 [A 


A 8 




28 CI 


A 9 




27 c:i 


An 


1 


26CII 


NC 




25 CI! 


OE 




24 [".I 


A10 




23CII 


cs, 




22 □ 


i/o 8 



21 c:i i/o 7 



14 15 16 17 18 19 20 

n n n n 



LOGIC SYMBOL 



A 




At 


I/O, 


A 2 


l/0 2 


A3 


1/03 


A 4 


l/0 4 


A 5 


I/Os 


A 6 


i/o 6 


A 7 


l/0 7 


A 8 


i/o 6 


A 9 
A10 


RESET 


An 


CS1 


A12 


cs 2 




OE 




WE 



ABSOLUTE MAXIMUM RATINGS 



(D 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to + 135 


°C 


T STG 


Storage 
Temperature 


-55 to + 125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



PIN NAMES 






A 0-12 Address 


WE 


Write Enable 


I/0 1-8 Data Input/Output 


OE 


Output Enable 


CS1 , CS2 Chip Select 


GND 


Ground 


RESET Memory Reset 


Vcc 


Power 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


"cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage (D 


2.2 


- 


6.0 


V 


"hr 


RESET Input High 
Voltage 


2.5( 2 ) 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.50) 


- 


0.8 


V 



NOTES: 

1 . All inputs except RESET. 

2. When using bipolar devices to drive the RESET input, a puliup resistor 
of 1kfl-10kn is usually required to assure this voltage. 

3. V |L (min.) = -3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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IDT7165S/IDT7165LCMOS STATIC RAM 64K(8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7165S 
MIN. TYP.< 1 > MAX. 


IDT7165L 
MIN. TYP.< 1 > MAX. 


UNIT 


l"ul 


Input Leakage Current 


V cc = Max., V| N = GND to V cc 


MIL 
COM'L 


- - 10 

- - 5 


- - 5 
2 


|1A 


I'loI 


Output Leakage Current 


V cc = Max. 

C^ = V IH ,V 0UT = GNDtoV cc 


MIL. 
COM'L. 


10 

- 5 


- 5 
2 


^A 


v 0L 


Output Low Voltage 


l 0L = 10mA, V cc = Min. 


0.5 


0.5 


V 


I 0L = 8mA, V cc = Min. 


0.4 


0.4 


V 


V H 


Output High Voltage 


Ioh = -4mA, V cc = Min. 


2.4 


2.4 


V 



NOTE: 

1 . Typical limits are at V cc = 5.0V, + 25° C ambient. 

DC ELECTRICAL CHARACTERISTICS (1) 

V cc = 5.0V ±10%, V LC = 0.2V, V HC = V cc -0.2V 



SYMBOL 


PARAMETER 


POWER 


7165S/L20 


7165S/L25< 3 > 


7165S/L30 


7165S/L35 


7165S/L45 


7165S/L55 


UNIT 


COM'L. MIL. 


COM'L 


MIL 


COM'L. MIL 


COM'L MIL 


COM'L MIL 


COM'L MIL 


feci ( 2 ) 


Operating Power Supply Current 
Outputs Open, 
V cc =Max.,f = 


S 


100 


90 : ; :: 


110 


90 100 


90 100 


90 100 


90 100 


mA 


L 


90 


8<& 


::100 


80 90 


80 90 


80 90 


80 90 


ICC2(2) 


Dynamic Operating Current 
Outputs Open, 
V cc = Max.,f = f MAX 


S 


190 


J*§p 


190 


160 170 


150 160 


150 160 


150 160 


mA 


L 


170 - x: 


:'150 


170 


140 150 


130 140 


120 130 


115 125 


'SB 


Standby Power Supply Current 
(TTL Level) CSt > V, H . 
CS 2 <V 1L and RESET > V lH 
Vcc = Max - Outputs Open 


S 


20 %$& 


?20 


20 


20 20 


20 20 


20 20 


20 20 


mA 


L 


3 jy$ 


3 


5 


3 5 


3 5 


3 5 


3 5 


'SB1 


Full Standby Power Supply 
Current (CMOS Level) 
CS 2 <V LC and RESET > V HC , 
V cc = Max. 


S 


Jllf- 


15 


20 


15 20 


15 20 


15 20 


15 20 


mA 


L 


0.2 - 


0.2 


1.0 


0.2 1.0 


0.2 1.0 


0.2 1.0 


0.2 1.0 



NOTES: 

1. All values are maximum guaranteed values. 

2. CS 2 = V lH 

3. Military values are preliminary only. 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = Vcc- 0.2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.™ 


MAX. 


UNIT 


TEST CONDITION 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


Vdr 


V C c tor Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


CS 2 < V LC and 


MIL. 




10 15 


200 300 


U-A 


COM'L 


- 


10 15 


60 90 


*CDR< 3 > 


Chip Deselect to Data Retention Time 


RESET >V HC 





- 


- 


ns 


t R (3) 


Operation Recovery Time 


*rc< 2 > 


- 


- 


ns 


ll U l (3) 


Input Leakage Current 




- 


- 


2 


U.A 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7165S/IDT7165LCMOS STATIC RAM 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



LOW V cc DATA RETENTION WAVEFORM 




S . 777775 ^ 



?S5S 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



DATAqut - 



255Q5 



5V 



480H 
30pF* 



DATA 0UT . 



255H< 



5V 

| 480Q 

={=5pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for t CL21| t CLZ2 , *OlZ, t CHZ1 l tcHZJS, 
toHZ, t OW. t WHz) 



* Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS (\fcc = 5.ov 


±10% 


All Temperature Ranges) 














SYMBOL 


PARAMETER 


7165S200) 
7165L20(D 
MIN. MAX. 


7165S25 

7165L25 

MIN. MAX. 


7165S30 

7165L30 

MIN. MAX. 


7165S35 

7165L35 

MIN. MAX. 


7165S45 

7165L45 

MIN. MAX. 


7165S55 

7165L55 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


20 


25 


%- 


30 


35 


- 


45 


- 


55 


-". 


ns 


*AA 


Address Access Time 


20 




,,.,.^, 


30 


- 


35 


- 


45 


- 


55 


ns 


*ACS1 


Chip Select-1 Access Time(2) 


10 


-*■ 


MlP 


15 


- 


20 




25 


- 


30 


ns 


*ACS2 


Chip Select-2 Access Time< 2 ) 


- 25 


M\ 


:f :i:i '30 


- 35 


- 


40 


- 


45 


- 


55 


ns 


tcLZt 


Chip Select-1 to Output in Low Z< 3 > 





J!? 


is- - 








- 





-■ 







ns 


X CLZ2 


Chip Select-2 to Output in Low Z (3) 


5 


%2T*' 


" — 


5 


5 


- 


5 


- 


5 


- 


ns 


*0E 


Output Enable to Output Valid 


10 * 


1: ;; % 


12 


15 


- 


20 


- 


25 


- 


30 


ns 


*OLZ 


Output Enable to Output in Low Z (3) 


3 -;:;■* 


« 


- 


3 


3 


_ 


3 




3 


- 


ns 


*CHZ1 


Chip Select-1 to Output in High Z< 3 > 


,9"*** 


f - 


13 


13 


- 


15 


- 


20 


- 


25 


ns 


t CHZ2 


Chip Select-2 to Output in High Z< 3 > 


- Ml: 


- 


13 


13 


- 


15 


- 


20 


- 


25 


ns 


^HZ 


Output Disable to Output in High Z< 3 > 


- ,:,K-:#: y 


- 


12 


14 


■ - . 


15 


- 


20 


- 


25 


ns 


*OH 


Output Hold from Address Change 


5jp* 


5 


- 


5 


5 


- 


5 


- 


5 


- 


ns 


tpu 


Chip Select to Power Up Timet 3 ) 


o' i; •*%;;•- 





- 








- 





- 





- 


ns 


Vd 


Chip Select to Power Down Time(3) 


20 


- 


25 


30 


- 


35 


'- 


45 


- 


55 


ns 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. Both chip selects must be active for the device to be selected. 

3. This parameter is guaranteed but not tested. 
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IDT7165S/IDT7165L CMOS STATIC RAM 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



ADDRESS 



CS 2 



DATA om - 



~X 



■ AWWW^ 



TBI 



"W 5 >— 



■.; CXWl 



t AC S2 - 

• t CL22 In- 



tern (5) * 



®( 



5C 



S TTTTTr 



*0H" 



'SEE 



- t „Z2 (5) — 



— w 6 *- 



SB- 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1,2,4) 



ADDRESS 



DATA 0UT 



X 



*AA" 



*0H" 



H&)( 



)C 



I 



TIMING WAVEFORM OF READ CYCLE NO. 3 



cs. 



cs 2 



DATA 0UT 



X; C Supply 
Current 



/: 



tcLZ1 



(5)_ 



-*- tp. 



<K>( 



7 r 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CSj = V| L , CS 2 = V| H . 

3. Addresses valid prior to or coincident with CS^ transition low and CS 2 transition high. 

4. DE = V, L 

5. Transition is measured ±200mV from steady state. 



/ 



\ 



tcHZ, (5) — 



5- 
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IDT71 65S/IDT71 65L CMOS STATIC RAM 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7165S200) 
7165L200) 
MIN. MAX. 


7165S25 

7165L25 

MIN. MAX. 


7165S30 

7165L30 

MIN. MAX. 


7165S35 

7165L35 

MIN. MAX. 


7165S45 

7165L45 

MIN. MAX. 


7165S55 

7165L55 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


20 


25 %.- 


30 


35 


45 


55 


ns 


*CW1 


Chip Select-1 to End of Write 


12 


15 a'-' 


20 


20 


25 


30 


ns 


*CW2 


Chip Select-2 to End of Write 


15 


i8--:i;;:- 


22 


25 


33 


50 


ns 


W 


Address Valid to End of Write 


15 


iair :: - 


22 


25 


33 


50 


ns 


*AS 


Address Setup Time 





3&» - 














ns 


W 


Write Pulse Width 


15 - *■ 


m\: - 


23 


25 


25 


50 


ns 


*WR1 


Write Recovery Time (CSi, WE) 


-% 


mo 














ns 


*WR2 


Write Recovery Time (CS 2 ) 


5 £^ 


*5 


5 


5 


5 


5 


ns 


X VJHZ 


Write Enable to Output In High Z < 2 > 


- .-*.£ "J 


' - 10 


- 12 


14 


18 


25 


ns 


*DW 


Data to Write Time Overlap 


10 gypS 


13 


13 


15 


20 


25 


ns 


*DH1 


Data Hold From Write Time (CS t ) 


3 J%:f " 


3 


3 


3 


3 


3 


ns 


*DH2 


Data Hold From Write Time (CS 2 ) 


5;i;€* i;; <- 


5 


5 


5 


5 


5 


ns 


*OW 


Output Active from End of Write (2) 


5*=% - 


5 


.5 


5 


5 


5 


ns 



NOTES: 

1. o°c 

2. This 



to +70°C temperature range only, 
parameter is guaranteed but not tested. 
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IDT7165S/IDT7165L CMOS STATIC RAM 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) (WE CONTROLLED TIMING) 



ADDRESS 



OE 



X 



cs 2 



CSi 



WE 



zzz 



xxxi 



3C 



Us- 



X 



y 



DATA 0UT 



DATA.k 



>m>>>>>>y y3 



-t wp (2.6)- 



<!l 



• *DW * 



S 



xxxx 

/777 



«- t Wfl1 (3) 




■ tow" 



■• — *DH ■ 



VALID DATA IN 



S 



]3XS 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1) (CS CONTROLLED TIMING) 



ADDRESS 



CS 2 



)<: 



TZZZZZ3 7 



CSi 



WE 



X 



t AS - 



XXXXXX^ 



xxixxxi 



-tAW 



X 



DATA* 



■ t WR5 >( 3 > 



.t WR i< 3 > 



*/////* 



s 



a 



VALID DATA IN 



3 55S5S 



NOTES: 

1 . WE must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low WE, a low C^ and a high CS 2 . 

3 - twRi.2 is measured from the earlier of C~3i or WE going high or CS2 going low to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the U5 1 low transition or CS 2 high transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a 
high impedance state. 

6. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of t WP or (tw^ + to W ) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t^. If OE is high during a WE controlled write cycle, this requiremnt does not apply and the write 
pulse can be as short as the specified t WP . 

7. DATA 0UT is the same phase of write data of this write cycle. 

8. If CS 1 is low and CS 2 is high during this period, I/O pins are in the output state. Data input signals of opposite phase to the outputs 
must not be applied to them. 

9. Transition is measured ±200mV from steady state. 
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IDT7165S/1DT7165L CMOS STATIC RAM 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


7165S200) 
7165L200) 
MIN. MAX. 


7165S25 

7165L25 

MIN. MAX. 


7165S30 

7165L30 

MIN. MAX. 


7165S35 

7165L35 

MIN. MAX. 


7165S45 

7165L45 

MIN. MAX. 


7165S55 

7165L55 

MIN. MAX. 


UNIT 


RESET 


*RSPW 


Reset Pulse Width (2) 


45 


50 


55 


65 


80 


100 


ns 


tRSRC 


Reset High to WE Low 


5 


5 


5 


5 


10 


10 


ns 



NOTES: 

1 . 0°C to + 70° C temperature range only. 

2. Recommended duty cycle = 10% maximum. 



RESET TIMING 



RESET 



^ 



y 



WE 



yyyyyyyyyyyyyyyyyyyyy 



y 



CAPACITANCE (T A = +25°c, f =.i.omhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


8 


pF 


C OUT 


Output Capacitance 


V OUT= 0V 


8 


pF 



NOTE: 

1 . This parameter is determined by device characterization, but is not pro- 
duction tested. 



TRUTH TABLE 

<V LC =0.2V, V HC = Vcc- 0.2V) 



WE 


CS, 


CS 2 


OE 




I/O 


FUNCTION 


RESET 


X 


X 


X 


X 


L 


- 


Reset all bits to low 


X 


H 


X 


X 


H 


z 


Deselect chip 


X 


X 


L 


X 


H 


z 


Deselect power down* 1 ' 


X 


V H c 


X 


X 


H 


z 


Deselect chip 


X 


X 


V L c 


X 


V HC 


z 


CMOS deselect 
power down ( 1 ) 


H 


L 


H 


H 


H 


z 


Output disable 


H 


L 


H 


L 


H 


Dour 


Read 


L 


L 


H 


X 


H 


Din 


Write 



NOTE: 

1 . CS 2 will power down CS 1, but CSi will not power down CS 2 . 




CMOS Gate 



Driving the RESET pin with CMOS logic. 



+ 5 Volts 
1Ka-10KH 



Bipolar Gate 



IDT7165 



RESET 



Driving the RESET pin with bipolar logic. 



Figure 3. 
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IDT7165S/IDT7165L CMOS STATIC RAM 64K (8K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 

XXXX A £ 



IDT 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



TP 
Y 

P 

TC 

D 

SO 

J 

L 

20 
25 
30 
35 

45 
55 



Commercial (0°C to +70°C) 

Military (-55°C to +125°C) 
. Compliant to MIL-STD-883, Class B, 
Method 5004 

Plastic DIP (300 mil) 
Small Outline IC (J-Bend) 
Plastic DIP (600 mil) 
THINDIP (Sidebraze) 
CERDIP 

Small Outline IC (gull-wing) 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 




Commercial Only 



Low Power 
Standard Power 



1 Speed in Nanoseconds 



7165 



64K (8K x 8-Bit) Resettable RAM 
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CMOS RESETTABLE RAM 
WITH CMOS I/O LEVELS 
64K (8K x 8-BIT) 



IDT71C65S 
IDT71C65L 



FEATURES: 

• Input and output directly CMOS-compatible 

• High-speed (equal access and cycle time) 

- Military: 35/45/55ns (max.) 

- Commercial: 30/35/45ns (max.) 

• Low-power operation 

- IDT71C65S 
Active: 300mW (typ.) 
Standby: 100^W(typ.) '' . 

- IDT71C65L 
Active: 250mW (typ.) 
Standby: 30jxW (typ.) 

• Battery backup operation— 2V data retention (L version only) 

• Produced with advanced CEMOS™ high-performance 
technology 

• Single 5V(± 10%) power supply 

• Static operation: no clocks or refresh required 

• Available in standard 28-pin, 300 mil THINDIP; 28-pin, 600 mil 
plastic DIP; 28-pin SOIC and 32-pin LCC 

• Three-state outputs 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71C65 is a 65,536-bit high-speed static RAM organized 
as 8K x 8. Inputs and outputs are compatible with industry stan- 
dard CMOS input and output voltage levels. 

This product is fabricated using IDT's high-performance, high- 
reliability CEMOS technology. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. An 
address access time of 30ns and a chip select (CSi) time of 15ns 
are available with typical power consumption of only 250mW. This 
circuit also offers a reduced power standby mode. In the full 
standby mode, the low-power device consumes less than 30jjW 
typically. The low-power (L) version also offers a battery backup 
data retention capability where the circuit typically consumes only 
80pW operation off a 2V battery. 

All inputs and outputs of the IDT71C65 are CMOS-compatible 
and operation is from a single 5V supply, simplifying system de- 
signs. Fully static asynchronous circuitry is used, requiring no 
clocks or refreshing for operation, and providing equal access and 
cycle times for ease of use. 

The IDT71C65 is packaged in a 28-pin, 300 mil THINDIP; 600 
mil plastic DIP; a 32-pin LCC and a 28-pin SOIC, providing high 
board level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



LOGIC SYMBOL 



FUNCTIONAL BLOCK DIAGRAM 




Hllf 

(55, CS 2 WE" OE~ RESET 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 



S4-172 



DSC-1011/-1 



IDT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 




INDEX- 



>»$£ 



& 



A 6 


P 


5 




29 


c:r 


A 8 


A 5 


P 


6 




28 


d 


A 9 


A 4 


P 


7 




27 


d 


An 


A3 


P 


8 




26 


d 


NC 


A 2 


P 


9 


L32-1 


25 


d 


0~E 


A1 


P 


10 




24 


d 


A10 


Ao 


P 


11 




23 


d 


CS^ 


NC 


P 


12 




22 


d 


i/o 8 


I/Ot 


P 


13 
14 

O 


15 16 17 18 
1— 1 r—i 1— 1 n 

Q 2 2 Q 

- C3 - 


21 

19 20 
n r— 1 

U) (0 

Q O 


d 


l/0 7 








LCC 
TOP VIEW 








CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


8 


PF 


Gout 


Output Capacitance 


V 0UT = 0V 


8 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 



PIN NAMES 






Ao - A12 Address 


UE 


Output Enable 


I/O1 - l/Os Data Input/Output 


RESET* 1 ) 


Memory Reset 


CSi, CS2 Chip Select 


GND 


Ground 


WE Write Enable 


Vcc 


Power 



NOTE: __ 

1 . A 1 KO pull-up resistor on the RESET input is required for added 
noise immunity. 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND< 2 > 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. All inputs and V cc pin. Data pins I/O, - 1/0 8 must not be taken above 
Vcc + 1.0V. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V lH 


Input High Voltage 


70%ofV CC 


- 


5.5< 2 > 


V 


Ml 


Input Low Voltage 


-0.5W 


- 


30%ofV cc 


V 



NOTES: 

1 . V| L (min.) = -3.0V for pulse width less than 20ns. 

2. If V IH = 5.5V, V cc = 4.5V, there is risk of latch up. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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IDT71C65S/IDT71C65LCMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8K x 8-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71C65S 
MIN. MAX. 


IDT71C65L 
MIN. MAX. 


UNIT 


iy 


Input Leakage Current 


V cc = Max., V, N = GND to V cc 


MIL. 
COM'L 


10 
5 


5 
2 


RA 


I'loI 


Output Leakage Current 


V cc = Max. 
£3i=MH.V OUT =GNDtoVcc 


MIL. 
COM'L 


10 
5 


5 
2 


flA 


Vol 


Output Low Voltage 


l 0L = 8mA, V cc = Min. 
Iol = 10mA. Vcc = Min- 


MIL. 


0.44 


0.44 


V 


COM'L 


0.5 


0.5 


V 


Voh 


Output High Voltage 


Ioh = -50uA, V cc = 4.5V 
Ioh = -6mA, V cc = 4.5V 
Ioh - -6mA, Vcc = 4.5V 




4.4 


4.4 - 


V 


COM'L. 


3.7 


3.7 


V 


MIL. 


3.8 


3.8 


V 



DC ELECTRICAL CHARACTERISTICS 

Vcc « 5-OV ±10%, V LC = 0.2V, V HC = V CC -0.2V, V, H = Vcc-0.8V, V IL = 0.8V 



SYMBOL 


PARAMETER 


POWER 


IDT71C65S30 
IDT71C65L30 
COM'L MIL 


IDT71C65S35 

IDT71C65L35 

COM'L MIL 


IDT71C65S45 

IDT71C65L45 

COM'L MIL 


IDT71C65S55 

IDT71C65L55 

COM'L MIL 


UNIT 


feci (2) 


Operating Power Supply Current 
V cc = Max.,f = OP) 


S 


95 


95 105 


95 105 


105 


mA 


L 


85 


85 95 


85 95 


95 


fec2(2) 


Dynamic Operating Current 

Outputs Open, Vcc - Max - * = f MAX (3) 


S 


160 


160 170 


160 170 


170 


mA 


L 


135 


125 135 


115 125 


120 


'SB 


Standby Power Supply Current 

1) CS 2 < V, L , and RESET > V, H ,f = f max< 3 > 

2) CS~i > V| H ,V CC = Max., Outputs Open, 
CS 2 > V IH . f = f MAX (3), RESET > V IH 


S 


20 


20 20 


20 20 


20 


mA 


L 


3 


3 5 


3 5 


- 5 


'SBI 


Full Standby Power Supply Current 

1) CS 2 <V LC , RESET >v HC f = (3) 

2) CS^VHc.CSa^VHc. RESET > V HC 
f - 0< 3 > 


S 


15 


15 20 


15 20 


20 


mA 


L 


0.2 


0.2 1 


0.2 1 


1 



NOTES: 

1. All values are maximum guaranteed values. 

2. CS 2 = V1h.C5 1 = V il 

3. At fjYiAx address and data inputs are cycling at the maximum frequency of read cycles of 1 /t RC . f ~ means no input lines change. 
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1DT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 






MIN. 


TYP.W 


MAX. 


UNIT 


TEST CONDITION 


Vcc@ 
2.0V 3.0V 


Vcc@ 
2.0V 3.0V 


V DR 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


1) RESET >V HC .'CS,>V HC , 


MIL 


- 


10 15 


200 300 


u,A 


COM'L 


- 


10 15 


60 90 


*CDR 


Chip Deselect to Data Retention Time 


CS 2 > V HC 







- 


- 


ns 


«R 


Operation Recovery Time 


2) CS 2 < V LC . RESET > V HC 


W 2 > 


- 


- 


ns 


iy 


Input Leakage Current (3) 






- 


- 


2 


V* 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 

4. During data retention all I/O pins have to be < V LC or > V HC but < V cc . 




LOW V cc DATA RETENTION WAVEFORM 



Vcc 



4.5V 



*CDR 



^, 77777^ 



DATA RETENTION MODE 



\. 



V DR > 2V 



Vdr 



f> 



4.5V 



^\S5S 



AC TEST CONDITIONS 




input Pulse Levels 


GND to V cc 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


2.5V 


Output Reference Levels 


2.5V 


Output Load 


See Figures 1 and 2 



DATA 0UT - 



30pF* 



DATAqut • 



I 



5pF* 



Figure 1. Output Load 



r Including scope and jig. 



Figure 2. Output Load 

(for t CLZ1j t CLZ2 , *OLZ, t CHZ1, tcHZ2, 
^HZ, ^W.'WHZ) 
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IDT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8Kx 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS Ofcc = sv ±10%, 


All Temperature Ranges) 






SYMBOL 


PARAMETER 


IDT71C65S30( 1 > 
IDT71C65L30< 1 > 
MIN. MAX. 


IDT71C65S35 

IDT71C65L35 

MIN. MAX. 


IDT71C65S45 

IDT71C65L45 

MIN. MAX. 


IDT71C65S55W 
IDT71C65L55< 4 > 
MIN. MAX. 


UNIT 


READ CYCLE 




IrC 


Read Cycle Time 


30 


35 


45 


55 


ns 


*AA 


Address Access Time 


30 


35 


45 


55 


ns 


*ACS1 


Chip Select 1 Access Time* 2 ' 


20 


25 


35 


40 


ns 


*ACS2 


Chip Select 2 Access Time {2) 


35 


40 


45 


55 


ns 


tci_Z1 


Chip Select 1 to Output in Low Z (3) 














ns 


*CL22 


Chip Select 2 to Output in Low Z (3) 


5 


5 


5 


5 


ns 


t0E 


Output Enable to Output Valid 


20 


25 


35 


40 


ns 


*OLZ 


Output Enable to Output in Low Z (3) 














ns 


*CHZ1 


Chip Select 1 to Output in High Z (3) 


15 


20 


25 


30 


ns 


l CHZ2 


Chip Select 2 to Output in High Z (3) 


15 


20 


25 


30 


ns 


*OHZ 


Output Disable to Output in High Z (3) 


15 


20 


25 


30 


ns 


*OH 


Output Hold from Address Change 


5 


5 


5 


5 


ns 


*PU 


Chip Select to Power Up Time* 3 ' 














ns 


tpo 


Chip Deselect to Power Down Time (3 > 


30 


35 


45 


55 


ns 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. Both chip selects must be active for the device to be selected. 

3. This parameter is guaranteed but not tested. 

4. -55°C to +125°C temperature range only. 
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IDT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



d) 



ADDRESS 



3< 



X 



*AA 



QE XVsXVVl 



^ZZZZTL 



W 5 '" 



*ACS2 " 

■ w< 5 > 



*ACS1 ' 

■tcm (6) 



DATA 0UT 



KXX 



&ZZZZZZ2. 



TIMING WAVEFORM OF READ CYCLE NO. 2 (124) 



ADDRESS 



DATAqut 



IX 



*AA 



XXXX 



^^^ 



W* 



zCZZZZZZZZZ 



-t0HZ (5) - 
*CHZ, (6) - 



2S^ 



X 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ' 3,4) 



CSh 



cs 2 



CURRENT 



DATAqut 
'cc 



Is 



,c 



■ t CL 22 (5) - 



• toLZ,' 5 '" 



:f 



KEXX 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS! = V| L , CS 2 = V| H . 

3. Address valid prior to or coincident with CSj transition low and CS 2 transition high. 

4. OH = M L 

5. Transition is measured ±200mV from steady state. 



y 



X 



■ t C H71< 5 )- 



3 



w< 5 > 



V 
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IDT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8K X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (v cc = 5V ±10% 


, All Temperature Ranges) 






SYMBOL 


PARAMETER 


IDT71C65S30< 1 > 
IDT71C65L30< 1) 
MIN. MAX. 


IDT71C65S35 

IDT71C65L35 

MIN. MAX. 


IDT71C65S45 

IDT71C65L45 

MIN. MAX. 


IDT71C65S55< 2 > 
IDT71C65L55 (2) 
MIN. MAX. 


UNIT 


WRITE CYCLE 


twc 


Write Cycle Time 


30 


35 


45 


55 


ns 


*cwi 


Chip Select 1 to End of Write 


20 


20 


25 


30 


ns 


*CW2 


Chip Select 2 to End of Write 


25 - ■ 


30 


40 


50 


ns 


W 


Address Valid to End of Write 


25 


30 


40 


50 


ns 


Us 


Address Set-up Time 


. - 











ns 


t wp 


Write Pulse Width 


25 


30 


40 


50 


ns 


twR1 


Write Recovery Time (USi, WE) 














ns 


twR2 


Write Recovery Time (CS2) 














ns 


twHZ 


Write Enable to Output In High Z (3) 


10 


12 


15 


20 


ns 


*DW 


Data to Write Time Overlap 


15 


18 


25 


30 


ns 


*DH1 


Data Hold From Write Time (C5, , WE) 














ns 


*DH2 


Data Hold From Write Time (CS 2 ) 


5 


5 . 


5 


5 


ns 


tow 


Output Active from End of Write < 3 ' 


5 


5 


5 


5 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 
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IDT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 



0) 



ADDRESS 



C5E 



)£ 



cs 2 



CSt 



WE 



K 



T7T /////4 



sx:sxxsi 



fUUZL 



^xxa 



- t nH7 <* 9 >- 



DATA 0UT 



DATA 1K 



)))))))) 



■twpC 2 )- 



41 



DATA,, 



t W R2< 3 )H 






t WR1 0) 



z2Z7 



VALID 



]gffiffi 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (16) 



ADDRESS 



CS 2 



)C 



TT7 /////-7 



CSi 



WE 



)C 



sxxxxxs 



^sxxxxs 



fZUZZL 



^XX2s 



-t wp (2). 



DATA ni 



DATA,, 



nmmm) 4 



t WR2 (3) 



t WR1 (3) 




NOTES: 

1 . WE" or CSj, or CS 2 must be inactive during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low WE, a low CS! and a high CS 2 . 

3. t WR1 2 is measured from the earlier of CS^ or WE going high or CS 2 going low to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals must not be applied. 

5. If the CSi low transition or CS 2 high transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high 
impedance state. 

6. OE is continuously low (OE = V, L ). 

7. DATA 0UT is the same phase of write data of this write cycle. 

8. If CSi is low and CS 2 is high during this period, I/O pins are in the output state. Data input signals must not be applied. 

9. Transition is measured ±200mV from steady state. 
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IDT71C65S/IDT71C65L CMOS RESETTABLE 

RAM WITH CMOS COMPATIBLE I/O 64K (8K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 



SYMBOL 


PARAMETER 


IDT71C65S300) 
IDT71C65L30< 1 > 
MIN. MAX. 


IDT71C65S35 

IDT71C65L35 

MIN. MAX. 


IDT71C65S45 

IDT71C65L45 

MIN. MAX. 


IDT71C65S55< 2 > 
IDT71C65L55< 2 > 
MIN. MAX. 


UNIT 


?SE5eT< 3 > 


*RSPW 


RESET Pulse Width* 4 ' 


55 


65 


80 


100 


ns 


*RSR 


RESET High to WE Low 


5 


5 


10 


10 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°Cto + 1 25° C temperature range only. 

3. A 1 KQ pull-up resistor to V cc on the RESET pin is required for added noise immunity. 

4. Maximum 10% duty cycle applies. 



RESET TIMING 



RESET 



WE 



^ 



mmmmmmxiy 



y 



v 



ORDERING INFORMATION 



IDT 



xxxx 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 


Commercial (0°Cto+70°C) 


B 


Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 


P 

TC 
L 
SO 


Plastic DIP 
Sidebraze THINDIP 
Leadless Chip Carrier 
Small Outline IC 


30 
35 
45 


Commercial Only 


• Speed in Nanos 


55 


Military Only 




S 

L 


Standard Power 
Low Power 





-| 71C65 64K (8K x 8-Bit) CMOS I/O Resettable RAM 
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CMOS STATIC RAM 
64K (8K x 8-BIT) 
CACHE-TAG RAM 



IDT7174S 



FEATURES: 

• High-speed address to MATCH comparison time 

- Military: 25/35/45/55ns (max.) 

- Commercial: 20/25/35/45ns (max.) 

• High-speed address access time 

- Military: 25/35/45/55ns (max.) 

- Commercial: 20/25/35/45ns (max.) 

• High-speed chip select access time 

- Military: 15/20/25/30ns (max.) 

- Commercial: 10/15/20/25ns (max.) 

• Low-power operation 

- IDT7174S 

Active: 300mW (typ.) 

• High-speed asynchronous RAM Clear on Pin 1 
(Reset Cycle Time = 2 x \m) 

• MATCH Output on Pin 26 

• Produced with advanced CEM OS™ high-performance 
technology 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Standard 28-pin DIP (600 mil and 300 mil), 28-pin SOIC (gull- 
wing or J-bend), 32-pin LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7174 is a high-speed cache address comparator sub- 
system consisting of a 65,536-bit static RAM organized as 8K x 8 
and an 8-bit comparator. A single IDT7174 can map 8K cache 
words into a 1 megabyte address space by comparing 20 bits of 
address organized as 13 word cache address bits and 7 upper 
address bits. Two IDT7174s can be combined to provide 28 bits of 
address comparison, etc. The IDT71 74 also provides a single RAM 
clear control, which clears all words in the internal RAM to zero 
when activated. This allows the tag bits for all locations to be 
cleared at power-on or system-reset, a requirement for cache 
comparator systems. The IDT7174 can also be used as an8Kx8 
high-speed static RAM. 

The IDT7174 is fabricated using IDT's high-performance, high- 
reliability technology -CEMOS. Address access times as fast as 
20ns, chip select times of 10ns and address-to-comparison times 
of 20ns are available with maximum power consumption of 
825mW. 

All inputs and outputs of the IDT7174 are TTL-compatible and 
the device operates from a single 5V supply. Fully static asynchro- 
nous circuitry is used, requiring no clocks or refreshing for 
operation. 

The I DT7174 is packaged in a 28-pin DIP (600 mil and 300 mil), a 
28-pin SOIC (gull-wing or J-bend) and 32-pin LCC and PLCC, pro- 
viding high board level packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




FUNCTIONAL BLOCK DIAGRAM 




MATCH (OPEN DRAIN) 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



DSC-1040/-1 
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IDT7174S CMOS STATIC RAM 
64K (8Kx 8-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



RESET C 


1» 


W 


28 


=]v 00 


A12 C 


2 




27 


I] WE 


A 7 C 


3 




26 


3 mat 


A 6 C 


4 




25 


3Afl 


As C 


5 


P28-2, 


24 


HA 9 


a 4 n 


6 


P28-1. 


23 


I] An 


A 3 c 


7 


C28-1, 


22 


— ir>F 


A 2 c 


8 


D28-1 

& 
S028-3 


21 


=lA 1n 


A1 C 


g 


20 


3C3 


A C 


10 




19 


Hl/0 8 


I/O! C 


11 




18 


m/oj 


l/0 2 C 


12 




17 


ui/o fi 


I/O3 c 


13 




16 


ZDI/O* 


GND C 


14 




15 


m/04 






DIP/SOIC 








FOP VIEW 





INDEX- 



LOGIC SYMBOL 




A 




A1 


I/O, 


A 2 


l/0 2 


A3 


I/O3 


A 4 


I/O4 


A 5 


I/O5 


A 6 


i/o 6 


A 7 


l/0 7 


A 8 


i/o 8 


A9 


MATCH 


A10 
An 


RESET 


A12 


C5 




CE 




WE 



LCC/PLCC 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


w 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



PIN NAMES 



A 0-1 2 Address 


WE 


Write Enable 


I/0 1-8 Data Input/Output 


OE 


Output Enable 


CS Chip Select 


GND 


Ground 


RESET Memory Reset 


Vcc 


Power 


MATCH Data/Memory Match (Open Drain) 


RECOMMENDED DC OPERATING CONDITIONS 


SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage* 1 ) 


2.2 


- 


6.0 


V 


V IHR 


RESET Input High 
Voltage 


2.5( 2 ) 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5( 3 ) 


- 


0.8 


V 



NOTES: 

1 . All inputs except RESET. 

2. When using bipolar devices to drive the RESET input, a pullup resistor 
of 1kfl-10kfl is usually required to assure this voltage. 

3. V IL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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IDT7174S CMOS STATIC RAM 
64K (8Kx 8-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7174S 
MIN. TYP.< 1 > MAX. 


UNIT 


llul 


Input Leakage Current 


V cc = Max., V )N = GND to V cc 


MIL. 
COM'L 


- - 10 

- - 5 


V* 


I'loI 


Output Leakage Current* 2 ' 


V cc = Max. 

CS = V IH ,V 0UT = GNDtoV cc 


MIL 
COM'L 


- - 10 
5 


U.A 


Vol 


Output Low Voltage 


l 0L = 18mA MATCH 


MIL. 


0.5 


V 


l 0L = 22mA MATCH 


COM'L 


- 0.5 


V 


l 0L = 10mA, V cc = Min. (All outputs except MATCH) 


0.5 


V 


l 0L = 8mA, V cc = Min. (All outputs except MATCH) 


0.4 


V 


V OH 


Output High Voltage 


Ioh = -4mA, Vcc = Min. 
(Except MATCH) 


2.4 


V 




NOTES: 

1. Typical limits are at V C c = 5.0V, +25°C ambient. 

2. Data and MATCH 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 



(D 



SYMBOL 


PARAMETER 


IDT7174S20 
COM'L MIL 


IDT7174S25<2) 
COM'L MIL 


IDT7174S35 
COM'L MIL 


IDT7174S45 
COM'L MIL 


IDT7174S55 
COM'L MIL 


UNIT 


•cci 


Operating Power Supply Current 
Outputs Open, V cc = Max., f = 


110 


J1P ; ;:: :: ||^ 


110 125 


110 125 


125 


mA 


'cC2 


Dynamic Operating Current 
Outputs Open, V cc = Max., f = f MAX 


tp§!;!;;:>!^ : 


170 190 


150 170 


140 150 


145 


mA 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Military values are preliminary only. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 , 2 & 3 



5V 



5V 



DATA 0UT - 



255fl< t 3 °P F 



480X1 



Figure 1. Output Load 



DATA OUT - 



255Q< 



5V 

480T1 

t 5 P F * 



Figure 2. Output Load 
(for t CLZ t 0LZ> t CHZ ,t 0HZ , 

towftwHz) 



MATCH 



±30pF 



R L = 200a (COM'L.) 
= 270H (MIL.) 



Figure 3. Output Load for MATCH 



* Including scope and jig 
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IDT7174S CMOS STATIC RAM 
64K (8Kx 8-BIT) CACHE-TAG RAM 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



DATA 
ADDRS 



16-BIT 
MICROPROCESSOR 



WAIT 



Y 



v 



/'is 



CLEAR ' 



Logic 1 i \y 
V V 



IDT7174 
CACHE- 
TAG 
RAM 



MATCH 



I 



MEMORY READ/WRITE 
CONTROL LOGIC 



A 



IDT7164 
CACHE- 
DATA 
RAM 



A 



IDT7164 
CACHE- 
DATA 
RAM 



CACHE READAVRITE 



DATA 
ADDRS 



MAIN 
MEMORY 



->- MAIN MEMORY READAVRITE 



Figure 4. Example of Cache Memory System Block Diagram 

NOTES: 

1 . For more information, see application note AN-07 "Cache-Tag RAM Chips Simplify Cache Memory Design". 

2. R L = 200Q (commercial) or 2700. (military) 



AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 



SYMBOL 


PARAMETER 


IDT7174S20< 1 > 
MIN. MAX. 


IDT7174S25 
MIN. MAX. 


IDT7174S35< 1 > 
MIN. MAX. 


1DT7174S45 
MIN. MAX. 


IDT7174S55< 2 > 
MIN. MAX. 


UNIT 


WRITE CYCLE 






*wc 


Write Cycle Time 


20 


25 4 


35 


45 


55 


ns 


*cw 


Chip Select to End of Write 


12 


15 .:;0::- : * 


20 


25 


30 


ns 


w 


Address Valid to End of Write 


15 


20:;i|: :;: /' :: %- 


30 


40 


50 


ns 


*AS 


Address Set-up Time 





<%&3 - 











ns 


*WP 


Write Pulse Width 


15 - ,&. 


;: I;2T" 


30 


40 


50 


ns 


l WR 


Write Recovery Time (CS, WE) 


o .,rl!i 


% o - . 











ns 


*WHZ 


Write Enable to Output in High Z< 3 > 


- .^tfV 


10 


15 


20 


25 


ns 


*DW 


Data to Write Time Overlap 


iq :;: ;<|!;', : ; : £ 


13 


15 


20 


25 


ns 


*DH 


Data Hold From Write Time 


j$§iS - 


2 


2 


2 


2 


ns 


*0W 


Output Active from End of Write (3) 


v % 


5 


5 


5 


5 


ns 



NOTES: 

1 . ° C to + 70° C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Preliminary data for -55°C to + 125°C temperature range only. 
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IDT7174S CMOS STATIC RAM 
64 K (8K x 8-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 ( 



ADDRESS 



OE 



CS 



WE 



DATA 0UT 



DATA| N 



>c 



/V/^ 

^xx 



t OHZ (4,9» 



wvw 



*CS52i 



>>m>>> 



-twpt 2 '- 



■<x 



.rr rTTT 



VALID 



^sxxx 



2^ZZ7 



t W R< 3 > 



t W R< 3 > 



^TA, N )^^ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 < 



ADDRESS 



WE" 



DATA lN 



)C 



X 



- ZSXXXXX^ 



zfZ.ZZZZ2 



^ ^V . 



y 



-»- >m>>m>E Fm 



t WH2 (4.9) 



*- t WR 0) 



(7) 



\C 



-*DH*»- 



< vauddata w )g5oooo< 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WP ) of a low WE and a low C"S". 

3. t WR is measured from the earlier of "CS or "WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the "CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = V| L ). 

7. DATAqut is the same phase of write data of this write cycle. 

8. If C"S~is low during this period, I/O pins are in the output state. Data input signals of opposite phase to the outputs must not be applied to them. 

9. Transition is measured ±200mV from steady state. 
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IDT7174S CMOS STATIC RAM 
64K (8K X 8-BIT) CACH E-TAG RAM 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT7174S200) 
MIN. MAX. 


IDT7174S25 
MIN. MAX. 


IDT7174S35P) 
MIN. MAX. 


IDT7174S45 
MIN. MAX. 


IDT7174S55< 2 > 
MIN. MAX. 


UNIT 


MATCH 






*ADM 


Address to MATCH Valid 


20 


..15 


35 


45 


55 


ns 


*CSM 


Chip Select to MATCH Valid 


10 


- :: ::*:;:::::1'5- 


20 


25 


30 


ns 


^SMHI 


Chip Deselect to MATCH High 


10 


-::::J' :: %i5 


20 


25 


30 


ns 


*DAM 


Data Input to MATCH Valid 


15 


J%J*:f • 20 


25 


35 


45 


ns 


*OEMHI 


OELowto MATCH High 


15 : 


■£$&&' 20 


25 


35 


45 


ns 


*OEM 


OE High to MATCH Valid 


15,.J| 


!"%>- 20 


25 


35 


45 


ns 


*WEMHI 


WE Low to MATCH High 


C: :: ^ 


:: - 20 


25 


35 


45 


ns 


*WEM 


WE High to MATCH Valid 


- J^r 


20 


25 


35 


45 


ns 


*RSMHI 


RESET Low to MATCH High 


-JS%$5 


20 


25 


35 


45 


ns 


^HA 


MATCH Valid Hold From Address 


J§W - 


5 


5 


5 


5 


ns 


*MHD 


MATCH Valid Hold From Data 


'5% 


5 


5 


5 


5 


ns 



NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. Preliminary data for -55°C to + 125°C temperature range only. 



MATCH TIMING 



ADDRESS 



x 



» UUUUf 



» II II 1 114 



-*0EM- 



- mi 1 mi* 



RESET 



DATA 



MATCH 



VALID READ DATA 0UT 



^ 



)C 



/ 



■^ 



"*- *0EMHI -*■ 






1 



VALID MATCH DATA, N )- 



X 



MATCH 



MATCH VALID 



NO MATCH 



y~ 
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IDT7174S CMOS STATIC RAM 
64K (8K x 8-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V cc = 5.0V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT7174S20< 1 > 
MIN. MAX. 


IDT7174S25 
MIN. MAX. 


IDT7174S35W 
MIN. MAX. 


IDT7174S45 
MIN. MAX. 


IDT7174S55< 2 > 
MIN. MAX. 


UNIT 


RESET 




*RSPW 




J&Kms^m 


> :>50: : .£• Wk-k$ 


65 


80 


100 


ns 


RESET Pulse Width ™ 


tRSRC 


RESET High to WE Low 


■|g|il;;|J ! p 


" -5' ::::;:: '" :: ' L -'"' 


5 


10 


10 


ns 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. Recommended duty cycle 10% maximum. 

4. Preliminary Information for -55° C to + 1 25° C temperature range only. 

RESET TIMING 




RESET 



\. 



y 



-Irsrc — *■ 



WE 



mxxxmmxmmxy - 



V 



CAPACITANCE< 1 >(T A = + 25<>c,f = lomhz) 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


MAX. 


UNIT 


C lN 


Input Capacitance 


v, N =ov 


8 


pF 


C OUT 


Output Capacitance 


V 0U t= 0V 


8 


PF 



NOTE: 

1. This parameter is determined by device characterization, but is not 
production tested. 



TRUTH TABLE 



WE 


CS 


OE 


RESET 


MATCH 


I/O 


FUNCTION 


X 


X 


X 


L 


H 


- 


Reset all bits to low 


X 


H 


X 


H 


H 


HighZ 


Deselect chip 


H 


L 


H 


H 


L 


Din 


No MATCH 


H 


L 


H 


H 


H 


Din 


MATCH 


H 


L 


L 


H 


H 


Dqut 


Read 


L 


L 


X 


H 


H 


Din 


Write 





CMOS Gate 



Bipolar Gate 



Driving the RESET pin with CMOS logic. 



Driving the RESET pin with bipolar logic. 



Figure 4. 
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IDT7174S CMOS STATIC RAM 
64 K (8Kx 8-BIT) CACHE-TAG RAM 










MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS <v cc = 


5.0V ±10%, All 


Temperatu 


re Ranges) 












SYMBOL 


PARAMETER 


IDT7174S20IU 
MIN. MAX. 


IDT7174S25 
MIN. MAX. 


IDT7174S35W 
MIN. MAX. 


IDT7174S45 
MIN. MAX. 


1DT7174S55W 
MIN. MAX. 


UNIT 


READ CYCLE 






*RC 


Read Cycle Time 


20 


- 


25 


■A. 


35 


45 


- 


55 


- 


ns 


W 


Address Access Time 


- 


20 


- 


• : IM'' :x ' 


35 


- 


45 


- 


55 


ns 


Vcs 


Chip Select Access Time 


- 


10 


",' : 


||: : :-12 


20 


- 


25 


- 


30 


ns 


*CLZ 


Chip Select to Output in Low Z 





- 


4X 


:;:•" - 








- 





- 


ns 


*0E 


Output Enable to Output Valid 


- 


10 J- 


t%- 


12 


20 


- 


25 


_ 


30 


ns 


*OLZ 


Output Enable to Output in Low 2< 3 ) 


3 


. -%?■ 


3 


- 


3 


3 


_ 


3 


- 


ns 


l CHZ 


Chip Select to Output in High Z< 3 > 


- 


f^W 


- 


13 


15 




20 


- 


25 


ns 


*OHZ 


Output Disable to Output in High Z< 3 > 


-;:0 


W? : 8 


_ 


12 


15 


- 


20 


- 


25 


ns 


*OH 


Output Hold from Address Change 


sf, 


- 


5 


- 


5 


5 


- 


5 


- 


ns 



NOTES: 

1 . 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Preliminary information for -55° C to + 125°C temperature range only. 
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IDT7174S CMOS STATIC RAM 
64K (8Kx 8-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



Z3( 



■ axsiffii 



— toL*®-** 



CS 



DATA 0UT 



iEi 



■ t C ^ (5 >- 



3C 



f TTTTT, 



nzzzzn 



-*- tn 



- t C HZ (5) - 



« x i so- 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1, 2, 4) 



ADDRESS 



DATA 0UT 



X 



BBC 



)C 



TIMING WAVEFORM OF READ CYCLE NO. 3 



CS 



DATAqut 



*acs * 



■ W 5 



<&>c 



f 



•W 5) - 



)- 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V| L . 

3. Address valid prior to or coincident with CS transition low. 

4. CE = V IL 

5. Transition is measured ±200mV from steady state. 
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IDT7174S CMOS STATIC RAM 
64K (8KX 8-BIT) CACHE-TAG RAM 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



TP 

P 

TC 

D 

J 

L 

SO 

Y 

20 

25. 

35 

45 

55 



Commercial (0°Cto +70°C) 

Military <-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B, 
Method 5004 

Plastic DIP, 300 mil. 
Plastic DIP, 600 mil. 
THINDIP (Sidebraze) 
CERDIP 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Small Outline IC (gull-wing) 
Small Outline IC (J-bend) 



Commercial Only 



Military Only 



Standard Power 



Speed in Nanoseconds 



7174 



64K (8K x 8-Bit) Cache-Tag RAM 



S4-190 




CMOS STATIC RAM 
WITH LATCHED 
ADDRESSES 
64K(8Kx 8-BIT) 



ADVANCE 

INFORMATION 

IDT71564S 

IDT71564L 



FEATURES: 

• High-Speed Address Access Time 

- Military: 25/35/45ns 

- Commercial: 20/25/35ns 

• On-Board Address Latches 

• Low-Power Consumption and High-Reliability 

• Battery Back-Up Operation: 2-VoIt Data Retention 
(L Version Only) 

• Produced with Advanced CEMOS™ High-Performance 
Technology 

• Single 5V (±10%) Power Supply 

• Input and Output Directly TTL Compatible 

• Three-State Output 

• Static Operation No Clocks or Refresh Required 

• Military Product Compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The 71564 is 65,536 bit high-speed static RAM organized as 8K 
x 8. It is fabricated using IDTs high-performance, high-reliability 
CEMOS™ technology. 

Address access times as fast as 20ns are available with typical 
power consumption of only 250mW. The 71564 excels in cache 
applications because of the on-chip address latches, which re- 
duces system part count. This device is the preferred solution with 
64K Byte Caches in systems requiring address latches, ie. the 
IDT79R3000. 

The low-power (L) version also offers a battery backup data 
retention capability where the circuit typically consumes only 
lOpW operating off a 2V battery. 

All inputs and outputs of the IDT71564 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 




FUNCTIONAL BLOCK DIAGRAM 



ALEN 





A 
D 
D 
R 
E 
S 
S 

L 
A 
T 
C 
H 




64K-BIT 
MEMORY 


A 12 W 




A 11 ► 




A10 ► 




A 9 W 




t\& ^ 




7 ^ 




*B W 




*5 W 




A 4 W 




A3 w 




A 2 W 
A , ^ 




A 1 W 
A ^ 









l/O -l/O 7 ' 



'^-b- 



mrmr 



INPUT/OUTPUT 




iiiinii 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



i 1989 Integrated Device Technology, Inc. 



DSC- 1055/- 
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CMOS STATIC RAM 
EXCLUSIVE-OR LATCHED 
ADDRESSES 64K (8K x 8-BIT) 



ADVANCE 

INFORMATION 

IDT71578S 

IDT71578L 



FEATURES: 

• High-Speed Address Access Time 

- Military: 25/35/45ns 

- Commercial: 20/25/35ns 

• On-Board Address Latches 

• Exclusive-Or on the Least Significant Bit 

• Low-Power Consumption and High-Reliability 

• Battery Back-Up Operation: 2-Volt Data Retention 
(L Version Only) 

• Produced with Advanced CEMOS™ High-Performance 
Technology 

• Single 5V (±10%) Power Supply 

• Input and Output Directly TTL Compatible 

• Three-State Output 

• Static Operation No Clocks or Refresh Required 

• Military Product Compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The 71578 is 65,536 bit high-speed static RAM organized as 8K 
x 8. It is fabricated using IDT's high-performance, high-reliability 
CEMOS™ technology. 

Address access times as fast as 20ns are available with typical 
power consumption of only 250mW. The 71578 excels in cache 
applications because of the on-chip address latches, which re- 
duce system part count. An exclusive-or function on the least 
significant address bit simplifies implementation of "burst-mode" 
cache refills. This device is the preferred solution with 64K Byte 
Caches for the Intel 80386. The low-power (L) version also offers a 
battery backup data retention capability where the circuit typically 
consumes only 10mW operating off a 2V battery. 

All inputs and outputs of the IDT71578 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 



FUNCTIONAL BLOCK DIAGRAM 



INV 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 



DSC-1056/- ! 
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CMOS STATIC RAM 
256K(32Kx 8-BIT) 



IDT71256S 
IDT71256L 



FEATURES: 

• Optimized for fast RISC processors including the IDT79R3000 

• High-speed address/chip select time 

- Military: 30/35/45/55/70/85/1 00ns (max.) 

- Commercial: 19/20/25/30/35/45/55/70ns (max.) 

• Low-power operation 

- IDT71256S 
Active: 300mW (typ.) 
Standby: 200^W (typ.) 

- IDT71256L 
Active: 250mW (typ.) 
Standby: 15^W (typ.) 

• Battery Backup operation -2V data retention 

• Produced with advanced high-performance CEMOS™ 
technology 

• Single 5V(±10%) power supply 

• Input and output directly TTL-compatible 

• Static operation: no clocks or refresh required 

• Available in standard 28-pin CERDIP and plastic DIP (600 mil), 
28-pin SOIC, 28-pin Cerpack and 32-pin LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing/ 5962-88552 is pending listing on 
this function. Refer to Section 2/page 2-4. 

DESCRIPTION: 

The IDT71256 is a 262,144-bit high-speed static RAM organ- 



ized as 32K x 8. It is fabricated using IDT's high-performance, high- 
reliability CEMOS technology. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. Tim- 
ing parameters have been specified to meet the speed demands of 
the fastest IDT79R3000 RISC processors. 

Address access times as fast as 19ns are available with power 
consumption of only 300mW (typ.)._The circuit also offers a re- 
duced power standby mode. When CS goes high, the circuit will 
automatically go to, and remain in, a low-power standby mode as 
long as CS remains high. In the full standby mode, the low-power 
device consumes less than 15jjlW, typically. This capability pro- 
vides significant system level power and cooling savings. The low- 
power (L) version also offers a battery backup data retention 
capability where the circuit typically consumes only 5p.W when 
operating off a 2V battery. 

All inputs and outputs of the IDT71256 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, providing equal access and cycle times 
for ease of use. 

The IDT71256 is packaged in a 28-pin gull-wing or J-bend 
SOIC, a 28-pin 600 mil CERDIP or plastic DIP, 28-pin Cerpack and 
32-pin leadlesschip carrier and PLCC, providing high board-level 
packing densities. 

The IDT71256 military RAM is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally suited 
to military temperature applications demanding the highest level of 
performance and reliability. 




FUNCTIONAL BLOCK DIAGRAM 



■i>= 



A 8 o- 



t*= 



ROW 
DECODER 



l/0 lO -f fS 



l/0 8 c- 



Tfc 



CS o- 



WE" o- 



INPUT 

DATA 

CIRCUIT 



512x512 

MEMORY ARRAY 



GND 



COLUMN I/O 



COLUMN DECODER 



o • • • • o * 



Vh VH 



CONTROL 
CIRCUIT 



:EMOS Is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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I-1015/-1 



IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



A14 I 
A«l 
A 7 I 
A el 
A 5 C 
A 4 \z 
A 3 C 
A 2 C 
A1 C 
A C 
I/O! C 
l/0 2 C 
l/0 3 C 
GND C 



2 

3 
4 

5 

6 P28-1, 

7 D28-1, 

8 S028-3 
a E28-1 

& 
10 Y28-1 
11 
12 



INDEX- 



28 U Vcc 

27=] WE 

26 H A 13 

25 3 A 8 

24 H Ag 

23 H An 

22 HOE 

21 HA 10 
20 ZIC5 

19 3 I/O 8 
18 =] I/O 7 
17 =1 l/0 6 
16 =1 I/O5 
15 U I/O 4 



DIP/SOIC/Cerpack 
TOP VIEW 



Li LI 



U 



LI LI 



A 6 


P 


5 






i 




29 n| 


A e 


A5 


P 


6 










28 


C "1 


A 9 


A 4 


P 


7. 










27 


d 


An 


A3 
A 2 
A1 


V.1 

n 
P 


8 

10 




J32- 

& 

L32- 


1 
1 


26 
25 
24 


d 
d 


NC 
OE 
A10 


A 


P 


11 










23 


d 


CS 


NC 


P 


12 










22 


d 


l/0 8 


I/O, 


P 


13 










21 


d 


I/O 7 






14 
r—i 


15 


16 
n 


17 


18 19 

n n 


20 
n 










CM 

O 


O 




O 





CQ 

O 














LCC/PLCC 
TOP VIEW 









LOGIC SYMBOL 



PIN NAMES 



A 




A i 


I/O, 


A 2 


l/0 2 


A3 


I/O3 


A 4 


I/O4 


A5 


l/0 5 


A 6 


- i/o 6 


A 7 


I/O7 


A 8 


i/o 8 


A 9 




A 10 




An 




A12 




A 13 




A 14 




CS WE 


OE 



rrr 



Ao- A14 


Addresses 


l/Ol - 1/08 


Data Input/Output 


CS 


Chip Select 


WE 


Write Enable 


OE 


Output Enable 


GND 


Ground 


Vcc 


Power 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to + 135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


W 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V IH 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5TO 


- 


0.8 


V 



NOTE: 

1.V IL (min.) = 



-3.0V for pulse width less than 20ns. 
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IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32K X 8-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS v cc = 5.ov ±10%, v LC = o.2v, v HC = Vcc -o.2V 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71256S 
MIN. MAX. 


IDT71256L 
MIN. MAX. 


UNIT 


llj 


Input Leakage Current 


Vcc= Max.;V )N = GNDtoV cc 


MIL. 


10 


5 


jjlA 


COM'L. 


5 


2 


HA 


I'loI 


Output Leakage Current 


V cc = Max. 

CS = V| H .V 0UT =GNDtoV cc 


MIL 


10 


5 


|XA 


COM'L 


5 


2 


|1A 


Vol 


Output Low Voltage 


Iol = 8mA, Vcc = Min - 


0.4 


0.4 


V 


l 0L = 10mA, V cc = Min. 


0.5 


0.5 


V 


V OH 


Output High Voltage 


Ioh = -4mA, Vcc = Min. 


2.4 


2.4 


V 




DC ELECTRICAL CHARACTERISTICS 


0.3)V CC =5V 


±10%,V LC = 


= 0.2V, V HC = V cc -0.2V 








SYMBOL 


PARAMETER 


POWER 


FUNCTION 


71256x19/20 

COM'L MIL. 


71256x25 

COM'L. MIL 


71256x30/35 

COM'L MIL 


71256x45/55 

COM'L MIL 


71256x70 

COM'L MIL 


71256x85/100 

COM'L MIL 


UNIT 


'cci 


Operating Power 
Supply Current 
S5 = V IL , 
Outputs Open, 
V cc = Max., f = 


S 


READ 


100 - 


: %::,,.- 


30 40 


30 40 


30 40 


40 


mA 


WRITE < 2 > 


100 - 


': : 9o"""" : - 


90 100 


90 100 


90 100 


100 


L 


READ 


100 -■ 


|r||:g:;:L 


15 20 


15 20 


15 20 


20 


WRITE® 


100 - 


••••^p; : ;_ 


80 90 


80 90 


80 90 


90 


'CC2 


Dynamic Operating 
Current 
CS = V 1L , 
Outputs Open, 
V cc = Max., 

' = w (4) 


S 


READ 


200 - % 


*$M. - 


170/155 180/165 


140 150 


140 150 


150 


mA' 


WRITE ( 2 ) 


200 - : -x 


:• 180 - 


165/150 175/165 


140 150 


140 150 


150 


L 


READ 


200 -Jf !; 


175 - 


150/135 160/145 


110/90 120/100 


75 85 


70 


WRITE < 2 > 


200 : - ;' 


160 - 


145/130 155/135 


115/105 125/115 


95 105 


90 


'SB 


Standby Power 
Supply Current 
(TTL Level) 
US>V 1H 
V cc - Max., 

f = W 4 > 
Outputs Open. 


S 




30 ill! 


i 20 ~ 


20 20 


20 20 


20 20 


20 


mA 


L 




5 ^mm$ 


3 - 


3 3 


3 3 


3 3 


3 


'SBI 


Full Standby Power 
Supply Current 
(CMOS Level) 

£s*v HC 

V cc = Max., f = 


S 




2p;;-: : ;^ : 


15 - 


15 20 


15 20 


15 20 


20 


mA 


L 




1,0.. - 


0.4 - 


0.4 1.5 


0.4 1.5 


0.4 1.5 


0.4 1.5 



NOTES: 

1 . All values are maximum guaranteed values. 

2. Write cycle current specifications are included to aid in the design of extremely sensitive applications. It should be noted that in most systems the ratio of 
Read cycles to Write cycles is extremely high. When calculating total current consumption, the designer should weight these figures by the percentage of 
"On" time as well as the anticipated ratio of Read to Write cycles (usually greater than 90%). 

3. "x" in part numbers indicates power rating (S or L). 
4 - f MAX = Mrc 
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IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = Vcc- 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


Vcc@ 
2.0V 3.0V 


Vcc© 
2.0V 3.0V 


V D R 


V cc for Data Retention 


- 


2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


CS>V H c 


MIL 
COM'L 


_ 


- 


500 800 
120 200 


U.A 


tcDR* 3 ' 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R (3) 


Operation Recovery Time 


W 2 > 


- 


- 


ns 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



» U777Ti ^ 



DATA RETENTION MODE 



\. 



Vn R > 2V 



f> 



4.5V 



^f\SSS 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAour - 



255Q ■ 



5V 



480Q 
30pF* 



DATA out - 



255Q - 



5V 

480Q 

=j=5pF* 



Figure 1. Output Load 



' Including scope and jig. 



Figure 2. Output Load 
(for t 0LC ,t CLZ ,t 0HZ , 

t WHZ* t CHZi t Ow) 
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IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32K X 8-BIT) 










MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 


(V cc = 5V±10% 


All Temperature Ranges) 






SYMBOL 


PARAMETER 


71256S19/20W 
71256L20< 3 > 
MIN. MAX. 


71256S25< 3 > 
71256L25< 3 > 
MIN. MAX. 


71256S30/35 
71256L30/35 
MIN. MAX. 


71256S45/55 
71256L45/55 
MIN. MAX. 


71256S70 
71256L70 
MIN. MAX. 


71256S85/1000) 

71256L85/100< 1 > 

MIN. MAX. 


UNIT 


READ CYCLE 


tRC 


Read Cycle Time 


20 


- 


25 ,:. 


- 


30/35 


45/55 


- 


70 


- 


85/100 


ns 


*AA 


Address Access Time 


19/20 


im 


.'25 


- 29/35 


- 


45/55 


- 


70 


85/100 


ns 


*acs 


Chip Select Access Time 


- 


20 


. %* : ' 


25 


- 30/35 


- 


45/55 


- 


70 


85/100 


ns 


tcLZ 


Chip Select to Output in Low 2 (2) 


5 


- i 


;; |J5 


- 


5 


5 


- 


5 


- 


5 


ns 


t0E 


Output Enable to Output Valid 


- 


iQli: 




11 


13/15 


- 


20/25 


- 


30 


35/40 


ns 


toLZ 


Output Enable to Output in Low Z< 2 ) 


2 


<:,.-%' 


2 


- 


2 





- 





- 





ns 


*CHZ 


Chip Deselect to Output in High Z& 


- 


iWo 


- 


11 


15 


- 


20/25 


- 


30 


35/40 


ns 


*OHZ 


Output Disable to Output in High Z< 2 ) 


; 2£ 


w* 


2 


10 


2/2 12/15 


- 


20/25 


- 


30 


35/40 


ns 


t0H 


Output Hold from Address Change 


5 


" : " - 


5 


- 


5 


5 


- 


5 


- 


5 


ns 




NOTES: 

1 . -55°C to + 125°C temperature range only. 

2. This parameter is guaranteed, but not tested. 

3. 0°C to + 70°C temperature range only. 
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IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



d) 



ADDRESS 



OE 



zx 



X 



W 5 >- 



CS 



DATA 0UT 



X 



" *ACS 



X. 



s 



y 



W< 5 >~ 



XZ^ 



TIMING WAVEFORM OF READ CYCLE NO. 2 (, « 2 - 4) 



ADDRESS 



DATA 0UT 



ZX 



*AA 




>C 



*OH 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (134) 



cs 



DATA OUT 



x 



•w (5 >- 



y 



y 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V )L . 

3. Address valid prior to or coincident with CS transition low. 

4. OE = V iL 

5. Transition is measured ±200mVfrom steady state with 5pF load (including scope and jig). 
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1DT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32K X 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V± 10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


71256S19/20W 71256S25«> 
71256L20W 71256L25< 4 > 
MIN. MAX. MIN. MAX. 


71256S30/35 
71256L30/35 
MIN. MAX. 


71256S45/55 
71256L45/55 
MIN. MAX. 


71256S70 
71256L70 
MIN. MAX. 


71 256S85/1 00( 2 )| 
71256L85/100< 2 > UNIT 
MIN. MAX. 


WRITE CYCLE 


twc 


Write Cycle Time 


20 


25 \. ~ 


30/35 


45/55 


70 


85/100 


ns 


tew 


Chip Select to End of Write 


15 


.2fl|: J* - 


25/30 - 


40/50 


60 


70/80 


ns 


*AW 


Address Valid to End of Write 


15 


#20? - 


25/30 - 


40/50 


60 


70/80 


ns 


tAS 


Address Set-up Time 


o - 4 


:i;!-0 ' - 














ns 


*WP 


Write Pulse Width 


•15 ^ 


:: 20 


23/30 - 


35/40 


45 


50/55 


ns 


*WR 


Write Recovery Time 


o ^ilF 

















ns 


twHZ 


Write to Output in High Z< 3 > 


- x::%,$ 


11 


15 


20/25 


- 30 


35/40 


ns 


*DW 


Data to Write Time Overlap 


1 1:%;*# : ' - 


13 


14/180) - 


20/25 


30 


35/40 


ns 


toH1 


Data hold from Write Time (WE) 


JP*' - 

















ns 


*DH2 


Data hold from Write Time (U5) 


3" 


3 


3 


3 


3 


3 


ns 


tow 


Output Active from End of Write (3) 


5 


5 


5 


5 


5 


5 


ns 




NOTES: 

1 . For the 0°C to 70°C temperature range, 

30ns speed grade, t DW = 14ns. 
35ns speed grade, t DW = 15ns. 
Over the -55° C to + 125°C temperature range, 
30ns speed grade, t DW = 17ns. 
35ns speed grade, t DW = 18ns. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed, but not tested. 

4. 0°C to + 70 °C temperature range only. 
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IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) a-"" 



ADDRESS 



OE 



ZX 



CS 



WE 



>C 



-*AQ »■ 



V 



/ 



DATA 0UT -^| 
DATA, N 



i> 



< 



r 



. t (6)_ 
T OHZ 



s r 



> 



mmr 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1 ' 23 ' 5) 



ADDRESS 



CS 



zx 



>c 



V 



s 



WE 



DATA IN 



x 



ic 



y 



y 



NOTES: 

1 . WE or CS" must be high during all address transitions. 

2. A write occurs during the overlap (t cw or t WP ) of a low CS and a low WE. 

3. t WR is measured from the earlier of CS" or "WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200 mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of t WP or (t WHZ + t DW ) to allow the I/O drivers to turn off and 
data to be placed on the bus for the required t D w- If &E is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified t WP . 
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IDT71256S AND IDT71256L 

CMOS STATIC RAM 256K (32K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETERS) 


CONDITIONS 


MAX. 


UNIT 


c w 


Input Capacitance 


v, N =ov 


11 


PF 


C OUT 


Output Capacitance 


v out= OV 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 



TRUTH TABLE v LC = o.zv. v HC = v cc - o.2V 



WE 


CS 


OE 


I/O 


FUNCTION 


X 


H 


X 


Hi-2 


Standby (I S b) 


X 


V H c 


X 


Hi-Z 


Standby (Isbi) 


H 


L 


H 


Hi-2' 


Output Disable 


H 


L 


L 


DATAout 


Read 


L 


L 


X 


DATA lN 


Write 



NOTE: 

1. H = vi H> L = V, L , X = DON'T CARE 



ORDERING INFORMATION 




IDT 



XXXX 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 


Commercial (0°C to +70°C 


B 


Military (-55°C to +1 25° C) 




Compliant to MIL-STD-883, 


Y 


Small Outline IC (J-bend) 


P 


Plastic DIP 


D 


CERDIP 


SO 


Small Outline IC (gull-wing) 


J 


Plastic Leaded Chip Carrier 


L 


Leadless Chip Carrier 


E 


Cerpack 


19 


Commercial Only*\ 


20 


Commercial Only 




25 


Commercial Only 




30 






35 






45 




> Speed 


55 






70 






85 


Military Only 




100 


Military Only J 


L 


Low Power 


S 


Standard Power 





Class B 



71256 



256K (32K x 8-Bit) Static RAM 
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HIGH-SPEED 
STATIC RAM 
ORGANIZED AS 32Kx 8 



ADVANCE 

INFORMATION 

IDT 71583 



FEATURES: 

• 32K x 8 Parity checking Static RAM 

• High-speed address/chip select time 

- Military: 35/45/55 

- Commercial: 25/35/45 

• Low power operation 

- IDT71583S 
Active: 450mW (typ.) 
Standby: 300mW (typ.) 

- IDT71583L 

Active: 350mW (typ.) 
Standby: 200mW (typ.) 

• Three chip selects plus one Output Enable pin 

• Address latches, activated by positive-true Latch Enable 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Battery back-up operation— 2V data retention 

• Available in 32-pin side-brazed and plastic DIP (300mil) 
and 32-pin SOIC 

• Military product is fully compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71583 is a 294,91 2-bit high-speed static RAM organized 
as 32K x 8. It is fabricated using IDT's high-performance high- 
reliability CEMOS technology. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. 

Address access times as fast as 25ns are available with power 
consumption of only 450mW (typ.)._The circuit also offers a re- 
duced power standby mode. When CS goes high, the circuit will 
automatically go to, and remain in, a low-power standby mode as 
long as CS remains high. In the full standby mode, the low-power 
device consumes less than 200mW (typ.). This capability provides 
significant system level power and cooling savings. The low-power 
(L) version also offers a battery backup data retention capability 
where the circuit typically consumes only 20jjW when operating off 
a 2V battery. 

All inputs and outputs of the IDT71583 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, providing equal access and cycle times 
for ease of use. 

The IDT71583 is packaged in a 32-pin 300mil side-brazed, 
32-pin 300mil Plastic DIP, and 32-pin SOIC. 

The IDT71583 military RAM is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally suited 
to military temperature applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



1/01-1/08" 




-PE 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S4-202 



DSC-1063/- 



IDT71583 HIGH-SPEED 

STATIC RAM ORGANIZED AS 32Kx 8 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



LOGIC SYMBOL 



PIN CONFIGURATION 



— 


A° l/0 ' 
A U ° 2 

v l/03 


— 


A 5 l/0 5 
A 6 W). 




A 7 l/0 7 




A 8 W>.. 




A 9 


— 


A 10 

An 





A 12 


— 


A 13 
A,4 




C5T CS2 CS3 WE OE PE ALE 



CS3 C 




32 


HVcc 


ALE C 


2 


31 


I]A 14 


Ai?C 


3 


30 


H CS2 


A 7 C 


4 


29 


3 WE 


A 6 C 


5 


28 


UA 1S 


A«C 


6 


27 


Ha„ 


A4C 




26 


3 A 9 


A 3 C 


8 


25 


3An 


A 2 C 


9 


24 


DDE 


■ A,C 


10 


23 


Ha 1? 


AoC 


11 


22 


DUST 


I/O, C 


12 


21 


H PE 


i/o p e 


13 


20 


Hi/o R 


1/0, C 


14 


19 


□ i/o 7 


i/o 4 E 


15 


18 


bi/o R 


GND E 


16 


17 


Di/o 5 



TRUTH TABLE 



WE 


CS1 


CS2 


CS3 


OE 


I/O 


PE 


MODE 


X 


H 


X 


X 


X 


Hi-Z 


Hi-Z 


Standby (ISB1) 


X 


X 


L 


X 


X 


Hi-Z 


Hi-Z 


Standby (ISB1) 


X 


X 


X 


H 


X 


Hi-Z 


Hi-Z 


Standby (ISB1) 


H 


L 


H 


L 


H 


Hi-Z 


Hi-Z 


Output Disable 


H 


L 


H 


L 


L 


D OUT 


D OUT 


Read 


L 


L 


H 


L 


X 


Din 


Din 


Write 



NOTES: 

1 . CS2 and CS3 are used for conditional write. 

2. When ALE (Address Latch) is H (HIGH) address function in "flow 
through" manner (Standard RAM Function). 

When ALE is L (LOW) addresses are latched. 
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CMOS HIGH-SPEED 
STATIC RAM 8Kx 9-BIT 



ADVANCE 

INFORMATION 

IDT7169S 

IDT7169L 



FEATURES: 

• 8192-words x 9-bits organization 

• JEDEC standard 28-pin package 

• Fast access time: 

— Commercial: 35/45 

- Military: 45/55 

• Battery backup operation -2V data retention voltage 
(L version only) 

• Produced with advanced CEMOS ™ high-performance 
technology 

• Single 5V power supply 

• Input and output directly TTL compatible 

• Static operation: no clocks or refresh required 

• Military product available compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7169 is a 73728-bit high-speed static RAM organized as 
8K x 9. It is fabricated using IDT's high-performance, high reliability 
CEMOS technology. 

The IDT7169 offers address access times as fast as 35ns. The 
ninth bit is optimized for parity check. 

All inputs and outputs of the IDT7169 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation. 

The IDT7169 is packaged in an industry standard 28-pin DIP 
and LCC, along with a 32-pin LCC package. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 



PIN CONFIGURATION 



A C 






28 


3 


A,C 


2 




27 


3 


A 2 C 


3 




26 


3 


A 3 C 


4 




25 


3 


A 4 C 


5 




24 


3 


A 5 C 


8 




23 


3 


A e C 


7 


P28-1 


22 


3 


A7C 


8 


D28-1 


21 


3 


A 8 C 


9 




20 


3 


l/OoC 


10 




19 


3 


I/O! C 


11 




18 


3 


I/03C 


12 




17 


3 


I/04C 


13 




16 


3 


GND C 


14 




15 


3 



INDEX- 



Vcc 

WE 

CE 2 

A 12 

A11 

A10 

UE 

A 9 

CEi 

I/O9 

l/0 8 

l/0 7 

l/0 6 

l/0 5 



'SS^gfi 1 



u 



U I ! 



4 3 2 U 32 31 30 



DIP 
TOP VIEW 



A 2 


p 


5 






1 






29 ill 


A12 


A3 


p 


6 












28 


[II 


An 


A 4 


b 


7 












27 


[II 


, A 10 


A* 


b 


8 












26 


[II 


NC 


A 6 


b 


9 






_32- 


-1 




25 


[II 


UE 


A 7 


b 


10 












24 


□ 


A fl 


A 8 


b 


11 












23 


□ 


CE, 


l/O 


b 


12 












22 


n 


jl/0 9 


I/O! 


b 


13 












21 


n 


I/Or 






14 
1—1 


15 
n 


16 
ri 


17 

n 


18 

n 


19 


20 
1— 1 










O 


O 


Q 

•z. 

CD 








CD 
O 














32- 


PIN LCC 
















TOP VIEW 









CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 
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DSC-1064/- 




HIGH-SPEED STATIC RAM 
ORGANIZED AS 32Kx 9 



ADVANCE 

INFORMATION 

IDT 71259 



FEATURES: 

• High-speed address/chip select time 

- Military: 35/45/55 

- Commercial: 25/35/45 

• Low power operation 
IDT71259S 

- Active: 450 mW (typ) 

- Standby: 300 mW (typ) 
IDT71259L 

- Active:350 mW (typ) 

- Standby: 200 mW (typ) 

• Two chip selects plus one Output Enable pin 

• Single 5V (+/-10%) power supply 

• Input and output directly TTL-compatible 

• Battery back-up operation-2V data retention 

• Available in 32-pin side-brazed and plastic DIP (300 mil) and 
32-pin SOIC. 

• Military product is fully compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71259 is a 294,91 2-bit high-speed static RAM organized 
as 32K x 9. It is fabricated using IDT's high-performance high-reli- 
ability CEMOS technology. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. 

Address access times as fast as 25ns are available with power 
consumption of only 450mW (typ). The circuit also offers a re- 
duced power standby mode. When CS goes high, the circuit will 
automatically go to, and remain in, a low-power standby mode as- 
long as CS remains high. In the full standby mode, the low-power 
device consumes less than 200 mW (typ). This capability provides 
significant system level power and cooling savings. The low power 
(L) version also offers a battery backup data retention capability 
where the circuit typically consumes only 20 pW when operating 
off a 2V battery. 

All inputs and outputs of the IDT71259 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, providing equal access and cycle times 
for ease of use. 

The IDT71259 is packaged in a 32-pin 300 mil side-braze, 
32-pin 300 mil Plastic DIP, and 32-pin SOIC. 

The IDT71259 military RAM is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally suited 
to military temperature applications demanding the highest level of 
performance and reliability. 
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IDT71259 HIGH SPEED STATIC RAM ORGANIZED AS 32Kx9 
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LOGIC SYMBOL 



PIN CONFIGURATION 
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HIGH-SPEED 
STATIC RAM 
ORGANIZED AS 32Kx 9 



ADVANCE 

INFORMATION 

IDT 71509 



FEATURES: 

• 32K x 9 Parity checking Static RAM 

• High-speed address/chip select time 

- Military: 35/45/55 

- Commercial: 25/35/45 

• Low power operation 

-IDT71509S 

Active: 450mW (typ.) 
Standby: 300mW (typ.) 

- IDT71509L 
Active: 350mW (typ.) 
Standby: 200mW (typ.) 

• Two chip selects plus one Output Enable pin 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Battery back-up operation— 2V data retention 

• Available in 32-pin side-brazed and plastic DIP (300mil) 
and 32-pin SOIC 

• Military product is fully compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The IDT71509 is a 294,912-bit high-speed static RAM organized 
as 32K x 9. It is fabricated using IDT's high-performance high- 
reliability CEMOS technology. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides a 
cost-effective alternative to bipolar and fast NMOS memories. 

Address access times as fast as 25ns are available with power 
consumption of only 450mW (typ.)._The circuit also offers a re- 
duced power standby mode. When CS goes high, the circuit will 
automatically go to, and remain in, a low-power standby mode as 
long as CS remains high. In the full standby mode, the low-power 
device consumes less than 200mW (typ.). This capability provides 
significant system level power and cooling savings. The low-power 
(L) version also offers a battery backup data retention capability 
where the circuit typically consumes only 20pW when operating off 
a 2V battery. 

All inputs and outputs of the IDT71509 are TTL-compatible and 
operation is from a single 5V supply, simplifying system designs. 
Fully static asynchronous circuitry is used, requiring no clocks or 
refreshing for operation, providing equal access and cycle times 
for ease of use. 

The IDT71509 is packaged in a 32-pin 300mil side-brazed, 
32-pin 300mil Plastic DIP, and 32-pin SOIC. 

The IDT71509 military RAM is manufactured in compliance with 
the latest revision of MJL-STD-883, Class B, making it ideally suited 
to military temperature applications demanding the highest level of 
performance and reliability. 
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IDT71509 HIGH-SPEED 

STATIC RAM ORGANIZED AS 32Kx 9 
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LOGIC SYMBOL 



PIN CONFIGURATION 
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TRUTH TABLE 



WE 
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MODE 
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Hi-Z 


Standby (ISB1) 
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L 
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Hi-Z 


Hi-Z 


Standby (ISB1) 
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NOTES: 

1 . CS2 is used for conditional write. 

2. When ALE (Address Latch) is H (HIGH) address function in "flow 
through" manner (Standard RAM Function). 

When ALE is L (LOW) addresses are latched. 
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CMOS STATIC RAM 
64K(4Kx16) 



IDT7186S 
IDT7186L 



FEATURES: 

• 16-bit word width, with separate control of upper and lower 
bytes 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low power consumption 

- IDT7186S 

Active: 400mW (typ.) 
Standby: 100nW (typ.) 

- IDT7186L 

Active: 300mW (typ.) 
Standby: 30pW (typ.) 

• Separate upper-byte and lower-byte control for multiplexed bus 
compatibility 

• JEDEC compatible pinout 

• Battery backup operation -2V data retention 

• Available in 40-pin, 600 mil plastic and sidebraze DIP, and 
44-pin plastic or ceramic leadless chip carrier 

• TTL-compatible 

• Single 5V (±10%) power supply 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7186 is an extremely high-speed 4K x 16-bit static RAM 
designed for use in wide-word systems where high speed, low 
power and board density are of the utmost importance. 

The IDT7186 uses sixteen bidirectional input/output lines to 
provide simultaneous access to all bits in a word and has two byte 
enable lines to allow the upper and lower byte of a word to be 
accessed either together or independently. A high-speed output 
enable pin allows designers to turn on the !DT7186's outputs at a 
speed much higher than the already fast address access time and 
achieve a considerable throughput advantage. An automatic 
power down feature, controlled by CE, permits the on-chip 
circuitry to enter a very low standby mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, the IDT7186 typically operates on only 300mW of power at 
maximum access times as fast as 25ns. Low-power (L) versions 
offer battery backup data retention capability, typically consuming 
30pW from a 2V battery. 

The IDT7186 is packaged in either a sidebraze or plastic 40-pin 
DIP or a plastic or ceramic 44-pin leadless chip carrier. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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IDT7186S/IDT7186LCMOS STATIC RAM 64K (4Kx 16-BIT) 
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PIN CONFIGURATIONS 



LOGIC SYMBOL 
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PIN NAMES 



A0-A11 


Addresses 
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LCC/PLCC 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V. 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to + 125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


'out 


DC Output Current 


50 


50 


mA 



RECOMMENDED DC OPERATING CONDITIONS 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 


2.2 


- 


6.0 


V 


Ml 


Input Low Voltage 


-0.5(D 


- 


0.8 


V 



NOTE: 

1 . V| L (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


o Cto+70 o C 


ov 


5.0V ± 10% 
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IDT7186S/IDT7186LCMOS STATIC RAM 64K (4Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

V CC =5.0V±10% 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT7186S 
MIN. MAX. 


IDT7186L 
MIN. MAX. 


UNIT 


iy 


Input Leakage Current 


V cc = Max.,V, N = GNDtoVcc 


MIL 


10 


5 


uA 


COM'L. 


10 


5 


UA 


HloI 


Output Leakage Current 


V cc = Max. 

CE = V IHl V 0UT =GNDtoV cc 


MIL. 


10 


5 


uA 


COM'L 


10 


5 


uA 


Vol 


Output Low Voltage 


l 0L = 6mA, Vc C = Min. 
I 0L = 8mA, V cc = Min. 


0.4 


0.4 


V 


0.5 


0.5 


V 


Voh 


Output High Voltage 


l OH = -4mA, V cc = Min. 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS (1) 

V cc = 5V +10%, V LC = 0.2V, V HC = V cc - 0.2V 



NOTES: 

1 . All values are maximum guaranteed values. 

2. At f = f MAX . address and data input are cycling at the maximum frequency of read cycles of 1/tR C . f = means no input lines change. 




SYMBOL 


PARAMETER 


POWER 


IDT7186S25 
IDT7186L25 


IDT7186S35 
IDT7186L35 


1DT7186S45 
IDT7186L45 


IDT7186S55 
IDT7186L55 


IDT7186S70 
IDT7186L70 


UNIT 


COM'L MIL. 


COM'L MIL 


COM'L MIL 


COM'L MIL 


COM'L MIL 


'cci 


Operating Power Supply Current 
CE=V| L , Outputs Open, 
Vcc = Max., f = < 2 > 


S 


160 % m . 


140 160 


130 150 


130 150 


130 150 


mA 


L 


135 Hi 


125 145 


115 135 


115 135 


115 135 


mA 


'CC2 


Dynamic Operating Current 
CE=V| L> Outputs Open, 
V cc = Max., f = fMAX (2) 


S 


190 Wif- 


170 200 


160 190 


160 190 


160 190 


mA 


L 


160-. • •- 


150 180 


140 170 


140 170 


140 170 


mA 


'SB 


Standby Power Supply Current 
fTTL Level) CE > v ih, (2) 
V C c = Max., f = f MAX 
Outputs Open 


S 


50 ji* - 


40 40 


40 40 


40 40 


40 40 


mA 


L 


io : ' : ' ; ' ::::: f - 


6 6 


6 6 


6 6 


6 6 


mA 


'SBI 


Full Standby Power Supply 
COrrent (CMOS Level) 
CE > V HC . V, N < V LC or V, N > V HC 
V cc = Max., f= 0<2) 


S 


2mm - 


15 20 


15 20 


15 20 


15 20 


mA 


L 


1.0" - 


0.5 1.5 


0.5 1.5 


0.5 1.5 


0.5 1.5 


mA 
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IDT7186S/IDT7186LCMOS STATIC RAM 64K (4Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V H c = Vcc - 0.2V 








SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP.W 


MAX. 


UNIT 


Vcc@ 
2.0V 3.0V 


Vcc 
2.0V 


@ 
3.0V 


V DR 


Vcc for Data Retention 


- 


2.0 


- 


- 


- 


V 


'cCDR 


Data Retention Current 


CE >V HC 


MIL 
COM'L. 


— 


■_ _ 


600 
200 


900 
300 


uA 


*CDR< 3 > 


Chip Deselect to Data Retention Time 


Mn >V HC or<V LC 







- 


- 


- 


ns 


t R 0) 


Operation Recovery Time 




W 2 > 


- 


- 


- 


ns 


ll U l t3 > 


Input Leakage Current 






- 


- 


2 


2 


uA 



NOTES: 

1. T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 





^ DATA RETENTION MODE^ 




\/__ 


^ V DR > 2V J 




4.5V 


4.5V 


l CDR 


•m *■ 


V D r 


-tR- 




« V////7 


V,H 




^iWNWY 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


12 


pF 


C|/o 


Input/Output 
Capacitance 


v OUT =ov 


12 


PF 



DATA 0UT . 



2550 « 



5V 
604Q 

=j: 30pF* 



DATAqut - 



5V 



2550 



D 



604O 
5pF* 



Figure 1 . Output Load 



* Including scope and jig. 



Figure 2. Output Load 
(for t ow , t WHZ , t CHZ , t CLZ , 

tBHZ.tBLZ.toHZ.toLz) 
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IDT7186S/IDT7186LCMOS STATIC RAM 64K (4Kx 16-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT7186S25< 1 > 

IDT7186L25< 1 > 

MIN. MAX. 


IDT7186S35 
IDT7186L35 
MIN. MAX. 


IDT7186S45 
IDT7186L45 
MIN. MAX. 


IDT7186S55 
IDT7186L55 
MIN. MAX. 


IDT7186S70 

IDT7186L70 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 


35 - 


45 


55 


70 


ns 


*AA 


Address Access Time 


myg"~ 


35 


45 


55 


70 


ns 


*ACE ' 


Chip Enable Access Time 


- DST 


35 


45 


55 


70 


ns 


*AB 


Upper/Lower Byte Enable 
Access Time 


mmt& 


18 


20 


25 


30 


ns 


^LZ 


Chip Enable to Output in Low Z (2) 


5 mmm 


5 


5 


5 


5 


ns 


*0E 


Output Enable to Output Valid 


- ^mm 


18 


20 


25 


30 


ns 


^LZ 


Upper/Lower Byte Enable to 
Output in LowZ( 2 ) 


5 : : : : : : :::: : ::IZJ 


5 


5 


5 


5 


ns 


*OLZ 


Output Enable to Output in Low Z (2J 


5 lllli:!;^ 


5 


5 


5 


5 


ns 


tcHZ 


Chip Disable to Output in High Z {2) 


- ;::::;:::: : ::: : :.::v15 


18 


20 


25 


30 


ns 


'OHZ 


Output Disable to Output in High Z (2 


-,:,,,,..,... 1:15 


- 18 


20 


25 


30 


ns 


*OH 


Output Hold from Address Change 


5?:? ,.,. ;;.;;- 


5 


5 


5 


5 


ns 


^HZ 


Upper/Lower Byte Enable to 
Output in High Z< 2 ) 


tX : :C: : -: 15 


18 


20 


25 


30 


ns 


*pu 


Chip Enable to Power Up Time 


illr ;::: * - 














ns 


*PD 


Chip Disable to Power Down Time 


-••• : :.:v,:;..- 25 


35 


45 


55 


70 


ns 




NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. This parameter is guaranteed but not tested. 
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IDT7186S/IDT7186L CMOS STATIC RAM 64K (4Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



ADDRESS 



OT 



zx 



UB 
or 
L"B 



£E 



DATA 0UT 



X 



X 



T 



t0LZ ,! 



*ACE 

• w < 5) — 



X. 



^ 



X 



>' 



• toHZ< 5 > 



• t BH z< 5) 



■t CH Z< 6 > 



XZ^ 



TIMING WAVEFORM OF READ CYCLE NO. 2 (Continuously Enabled Read) (1 ' 2 ' 4e) 



ADDRESS 



DATA 0UT 



zx 



>c 



x 



TIMING WAVEFORM OF READ CYCLE NO. 3 (CE Controlled Read W/Power-Up/Down Timing) (1346) 

X X 



UE 



Vcc SUPPLY 
CURRENT 



DATAqut 
be 



*ACS 

■W 5 >- 



Isi 



T 



•tc HZ (5 »- 



> 



X. 



NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, £E = V ib 

3. Address valid prior to or coincident with CE transition low. 

4. UE = V IL 

5. Transition is measured ±200mV from steady state with 5pf load (including scope and jig). 

6. UBorEH = V, L 



S4-214 



IDT7186S/IDT7186L CMOS STATIC RAM 64K (4Kx 16-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


1DT7186S25< 1 > 
IDT7186L25 (1) 
MIN. MAX. 


IDT7186S35 
IDT7186L35 
MIN. MAX. 


IDT7186S45 
IDT7186L45 
MIN. MAX. 


IDT7186S55 
IDT7186L55 
MIN. MAX. 


IDT7186S70 
IDT7186L70 
MIN. MAX. 


UNIT 




*wc 


Write Cycle Time 


25 


35 


45 


55 


70 


ns 


*cw 


Chip Enable to End of Write 


20 #%-:' 


30 


40 * - 


50 


60 


ns 


W 


Upper/Lower Byte Enable to 
End of Write 


20 :;; :;: ; ::::.:l;:| : 


30 


40 - 


50 - 


60 


ns 


*AW 


Address Valid to End of Write 


20 .Jlp- 


30 


40 


50 


60 


ns 


*AS 


Address Set-up Time 


*mm - - 














ns 


*WP 


Write Pulse Width 


20 jS? - 


30 


40 


50 


60 


ns 


*WR 


Write Recovery Time 


0-:.:-.;.: 








o 





ns 


*WHZ 


Write to Output in High Z 


f*Nl : 15 


18 


20 


25 


30 


ns 


*DW 


Data Set-up Time 


is::-:- 


18 - ■ 


20 


25 


30 


ns 


*DH 


Data Hold from Write Time 


MiC 


3 


3 


3 


3 


ns 


*0\N 


Output Active from End of Write 


:: ••$•:: - - 


5 


5 


5 


5 


ns 



NOTES: 

1. 0°C 

2. This 




to + 70°C temperature range only, 
parameter is guaranteed but not tested. 
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IDT7186S/IDT7186L CMOS STATIC RAM 64K (4Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) (1 ' 2 ' 3 ' 7>8) 



ADDRESS, 
OE 

CE 
WE 

DATAqut 
DATA iN 



ID< 



X 



s ^ 



*WP 



M 



S 



yr 



s 



\c 



y 



<"EZ>- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) ' 



ADDRESS ^ ^" 

CE 

WE 
DATA| N , 



\. 



X. 



>c 



s 



s 



" tpH » | 



TIMING WAVEFORM OF WRITE CYCLE NO. 3, (UB or LB CONTROLLED TIMING) 



(1,2,3,5,9) 



ADDRESS 



XJE 



IZX 



or 



WE 
DATA 1N 



>c 



V 



s 



X. 



/■ 



NOTES: 

1 . WE. UE, or both UE and L~B~ must be high during all address transitions. 

2. A write occurs during the overlap (t BW , tc W or t WP ) of a low UE or EE, a low CE and a low WE. 

3. t W R is measured from the earlier of UE, UE, CE or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the C~E, UE, or EE low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200 mV from steady state with a 5pF load (including scope and jig). 

7. If 0~E is low during a WE controlled write cycle, the write pulse width must be the larger of t W p or (t W HZ+ *dw) to allow the I/O drivers to turn off and 
data to be placed on the bus for the required t DW . If 0~E is high during an WE controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t W p. 

8. UEorUE = V IL 

9. CE = V„ 
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IDT7186S/IDT7186L CMOS STATIC RAM 64K (4Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE < 1 > 



INPUTS 


OUTPUTS 


MODE 


cE 


WE 


oE 


DB 


IB 


i/o 8 - i/o 15 


l/O - l/0 7 


H 


X 


X 


X 


X 


Hi-Z 


Hi-Z 


Deselected, Powered Down 


L 


X 


X 


H 


H 


Hi-Z 


Hi-Z 


Both Bytes Deselected 


L 


L 


X 


L 


H 


DATA lN 


Hi-Z 


Write to Upper Byte Only 


L 


L 


X 


H 


L 


Hi-Z 


DATA IN 


Write to Lower Byte Only 


L 


L 


X 


L 


L 


DATA IN 


DATA 1N 


Write to Both Bytes (Word Write) 


L 


H 


L 


L 


H 


DATA 0UT 


Hi-Z 


Read Upper Byte Only 


L 


H 


L 


H 


L 


Hi-Z 


DATA 0UT 


Read Lower Byte Only 


L 


H 


L 


L 


L 


DATA 0UT 


DATA 0UT 


Read Both Bytes (Word Read) 


L 


H 


H 


X 


X 


Hi-Z 


Hi-Z 


Outputs Disabled 



NOTE: 

1 . H = High, L = Low, X « Don't Care, 




Hi-Z = High Impedance 



ORDERING INFORMATION 



IDT 



XXXXX 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



L 
P 
C 
J 

25 
35 
45 
55 
70 



-| 7186 



Commercial (0°Cto +70°C) 

Military(-55 a Cto+125°C) 
Compliant to MIL-STD-883, Class B, 

Leadless Chip Carrier 

Plastic DIP 

Sidebraze DIP 

Plastic Leadless Chip Carrier 



Commercial Only 



Standard Power 
Low Power 

64K(4Kx 16-Bit) 



Speed in Nanoseconds 
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CMOS STATIC RAM 
64K(4Kx 16-BIT) 
REGISTERED RAM w/SPC 1 



IDT71502S 
IDT71502L 



FEATURES: 

• 4K x 16 RAM with registered outputs, serial or parallel load and 
readback capability in only 48 pins 

• Serial Protocol Channel allows serial load and readback of RAM 
over a 4-wire channel 

• RAM address counter speeds RAM load and readback 

• Outputs may be programmed to be registered or non-registered 
in groups of 8 bits 

• Initialize register allows initial microword selection 

• Synchronous and asynchronous output enables allow for depth 
expansion and bus driving 

• Programmable chip selects enable depth & width expansion 
without any external decode logic 

• Breakpoint comparator supports system diagnostics 

• Parity check on outputs for high reliability designs 

• High-speed (address set-up before clock) 

— Military: 35/45/55ns (max.) 

— Commercial: 25/35/45ns (max.) 

• Low-power consumption 

- IDT71502S - Active: 750mW (typ.) 

- IDT71502L - Active: 600mW (typ.) 

; • Input and output directly TTL-compatible 

■ • Standard 48-pin DIP, 48-pin LCC and 52-pin PLCC. 

• Military product 100% compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71 502 Registered RAM is a 65,536 bits high speed static 
RAM organized as 4K x 16, with a high speed register at the RAM 
outputs and serial load and readback capability using the IDT Se- 
rial Protocol Channel, SPC™. 

This device is the first in a family of multifeatured RAM's with a 
built-in Serial Protocol Channel SPC ™ letting the user set the best 
configuration for his system: 

• SELF-ADDRESSING RAM 

• WRITABLE CONTROL STORE 

• LOGIC ANALYZER/RECORDER 

The 71502 is fabricated usinq IDT's high-performance, high- 
reliability technology— CEMOS . This technology gives the 
71 502 the combination of low power, high speed, and high density 
that makes it a cost effective solution. 

The IDT71502 is available with address set up before clock 
times as fast as 25ns. These times are available with a maximum 
power consumption of only 1.6W. 

All inputs and outputs of the IDT71502 are TTL-compatible, and 
the device operates from a single 5V supply. Fully static, asynchro- 
nous circuitry is used, requiring no clocks (with the exception of the 
register clock) or refreshing for operation. 

The IDT71502 is packaged in plastic and ceramic versions of 
either a 48-pin, 600 mil DIP; a 48-pin leadless chip carrier, or a 
52-pin plastic leadless chip carrier providing high board level 
packing densities. 

The IDT71502 is 100% processed in compliance to the test 
methods of MIL-STD-883, Method 5004. 



FUNCTIONAL BLOCK DIAGRAM 



SERIAL - 
DATA, N 



SERIAL PROTOCOL REGISTER 



ram load/readback logic 
t : 



-rf- 



. SERIAL 
D ATA out 



INIT COUNTER 



ADDRESS ■ 
WE ■ 

CLK + INIT ■ 

SYNCHRONOUS 
OUT ENABLE " 

OUT ENABLE - 



=o 



7^ 

| MUX | 



LOAD/READOUT BUS 



WE 



RAM ARRAY 
4KX16 




PIPELINE REGISTER 



FF 



■v 



BREAKPOINT 
COMPARE 



j r 

RAM ADDRESS 



BREAKPOINT 



| PARITY | 
PARITY 



RAM DATA in/out 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY ANP COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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DSC-1 039/1 



IDT71502S/IDT71502L CMOS STATIC RAM 
64K (4Kx 16-BIT) REGISTERED RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATION 



LOGIC SYMBOL 



VccC 


1 


^^~^ 48 


3Vcc 


OETZ 


2 


47 


H C~3 2 


PARC 


3 


46 


=]esi 


i/o 15 c 


4 


45 


HC"§o 


I/014C 


5 


44 


3VJE 


GNDC 


6 


43 


nsc-e 


I/013C 


7 


42 


3 CLK 


i/o 12 c 


8 


41 


3 1NIT 


I/011C 


9 


40 


UA11 


l/O 10 C 


10 


39 


=3 A10 


I/09C 


11 


38 


=IA 


l/0 8 I= 


12 


C48-2 37 


U Aa 


GNDC 


13 


36 


U GND 


l/0 7 C 


14 


35 


=]A 7 


i/o 6 c 


15 


34 


=IA 6 


I/O5C 


16 


33 


DA, 


I/O4C 


17 


32 


I] A 4 


I/O3C 


18 


31 


=3A 3 


I/O2C 


19 


30 


ZJ A 2 


GNDG 


20 


29 


=]Ai 


'/°1Q 


21 


28 


I] Ao 


l/OoC 


22 


27 


Zl C/D 


BKPTC 


23 


26 


Zl SCLK 


SOC 


24 


25 


I] SI 






DIP 








TOP VIEW 







Ao 


l/O 




A1 


I/Ot 





A 2 


l/0 2 





A3 


I/O3 





A 4 


I/O4 





As 


l/0 5 





Ae 


l/O e 





A7 


l/0 7 





As 


l/0 8 





Ag 


l/Og 





A 10 


I/0 10 


— 


A11 


I/O11 


— 


C^ 


I/O12 


— 


USi 


l/0 13 


— 


CS? 


I/0 1 4 


— 


m^ 


I/O15 


— 


SOE 






MT 


PAR 




CLK 


BKPT 


— 


WE 






SI 


SO 




SCLK 






C/D 





IIIiBllSffgBl 




o8dotS 55 3'Q<<< 



^ a =* =* * 



o o 

CO 



LCC PINOUT 
TOP VIEW 



PIN NAMES 



NAME 


FUNCTION 


Ao-11 


Address 


I/O0-15 


Data Input/Output 


CSo-2 


Chip Select 


*W1 


Write Enable 


GE 


Output Enable 


501 


Synchronous Output Enable 


CLK 


Clock (to register) 


(NlT 


Initialize 


BKPT 


Breakpoint Detect 


PAR 


Parity 


SI 


SPC Serial DATA, N 0> 


SO 


SPC Serial DATA 0U t (1) 


SCLK 


SPC Clock < 1 > 


C/D 


SPC Command/Data (1) 


GND 


Ground 


V C c 


Power 



INDEX 



NOTE: 

1. The Serial 
discussed 



Protocol Channel (SPC) is 

at length in IDT Application Note 16 





ID 


O 


- 


- 


a 10 > > Kf 














r^ l_j 


"lj 


TJ 


~LT 




~LT 


"Tj 


~c 


"LT\ 






[ 7 


6 


5 


4 


3 2 |_[ 52 51 


50 


49 


48 47 \^ 




I/O13 


t]8 








1 








46 [If 


CLK 


I/O12 


P Q . 
















45 CI 


MT 


I/On 


t]l0 
















44 [T 


An 


I/0 10 


t]11 
















43 CI 


A 10 


l/Og 


hl2 
















42 CI 


A 9 


i/o 8 


t]13 
















41 CI 


As 


GND 
GND 


hl4 
t]l5 








71502 








40 CI 
39 Ci 


GND 
GND 


l/0 7 


b« 
















38 CI 


A 7 


i/o 6 


bl7 
















37 CI 


A 6 


I/O5 


bis 
















36 CI 


A 5 


l/0 4 


t]19 
















35 [J 


A 4 


I/O3 


b 20 
















34 cr 


A 3 




\ 21 


22 


23 


24 


25 26 27 28 29 


30 


31 


32 


33 ) 






N^ n 


n 


n 


n 


n n n n n 


n 


n 


n 


n / 






CM 
O 


O Q 

z: 2: 

O O 


^ ^ id w 

CO CO 


IQ 
o 


o 

< 


< 


eg 
< 












PLCC PINOUT 






















TOP VIEW 
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IDT71502S/IDT71502LCMOS STATIC RAM 
64K (4K x 16-BIT) REGISTERED RAM 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 1} 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


•c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
I N GS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



CAPACITANCE™ <t a - +25°c, f = lomhz) 



SYMBOL 


PARAMETER 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


12 


pF 


C OUT 


Output Capacitance 


V 0U t= ov 


12 


pF 



NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1.V IL (min.) = 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V * 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 10% 



TRUTH TABLE - READ/WRITE OPERATIONS 
STANDARD PIPELINED MODE 



MODE 


CS 


WE 


OE 


SOE 


CLK 


I/O OPERATION 


Deselected 


H 


X 


L 


X 


JT 


HighZ 


Read 


L 


H 


H 


X 


X 


HighZ 


Read 


L 


H 


L 


H 


JT 


HighZ 


Read 


L 


H 


L 


L 


_r 


DATA 0UT @ Address 


Write 


L 


L 


X 


X 


X 


DATA, N ©Address 



TRUTH TABLE - SPC OPERATIONS 



MODE 


C/D 


SCLK 


FUNCTION 


Command 


H 


_r 


Shift bit into command register 


Data 


L 


JT 


Shift bit into data register 


Execute 


~L 


_r 


Execute command during time 
between C/D and SCLK 
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IDT71502S/IDT71502L CMOS STATIC RAM 
64K(4Kx 16-BIT) REGISTERED RAM 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

V CC =5.0V±10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71502S 
MIN. TYP.W MAX. 


IDT71502L 
MIN. TYP.W MAX. 


UNIT 


iy 


Input Leakage Current 


V cc = Max., V| N = GND to Vqc 


MIL 


10 


5 


pA 


COM!. 


5 


2 


I'loI 


Output Leakage Current 


V cc = Max. 

C5 = V| H , V 0UT = GND to Vcc 


MIL. 


10 


- - 5 


RA 


COM'L 


5 


- - 2 


Vol 


Output Low Voltage ( 2 ) 


l 0L = 16mA, V cc = Min. 


- 0.5 


- 0.5 


V 


Voh 


Output High Voltage* 2 * 


Ioh = -8mA, V cc = Win. 


2.4 


2.4 - - 


V 


V OL 


Output Low Voltage, BKPT 


Iol = 24mA, Vcc = MIn. 


0.5 


0.5 


V 



NOTES: 

1. Typical limits are at V C c = 5.0V, +25°C ambient. 

2. All outputs except BKPT. which is open drain. 




DC ELECTRICAL CHARACTERISTICS <1) 

V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


POWER 


IDT71502S25< 2 ' 4 > 

IDT71502L25< 2 . 4 > 

COM'L 


IDT71502S35 (4) 
IDT71502L35< 4 > 
COM'L MIL 


IDT71502S45< 4 > 
IDT71502L45< 4 ) 
COM'L MIL 


IDT71502S55 (3,4) 
IDT71502L55< 3 ' 4 > 
COM'L MIL 


UNIT 


'cci 


Operating Power Supply Current 
CS = V| L , Outputs Open, 
V cc = Max., f = 


S 


155 ,;:.:J- 


155 170 


155 170 


155 170 


mA 


L 


135:;;| ; ' 


135 150 


135 150 


135 150 


'CC2 


Dynamic Operating Current 
CS = V| L , Outputs Open, 
Vcc= Max.,f = f MAX = 1/mC 


S 


jm 


255 270 


230 245 


220 235 


mA 


L 


#'250 


225 240 


200 215 


190 205 



NOTES: 

1 . All values are guaranteed maximums. 

2. 0°C to + 70°C temperature range only. 

3. -55° C to + 1 25° C temperature range only. 

4. Pipelined address access set-up time. 
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IDT71502S/IDT71502LCMOS STATIC RAM 
64K (4Kx 16-BIT) REGISTERED RAM 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT71502S25* 1 ' 4 ) 
IDT71502L25< 1 - 4 > 
MIN. MAX. 


IDT71502S35< 4 > 
IDT71502L35< 4 > 
MIN. MAX. 


IDT71502S45< 4 > 
IDT71502L45 (4 > 
MIN. MAX. 


IDT71502S55< 2 - 4 > 
IDT71502L55< 2 - 4 > 
MIN. MAX. 


UNIT 


READ CYCLE - PIPELINED 


Irc 


Read Cycle Time 


%,:■,.. 


50 


65 


80 - 


ns 


t AS 


Address Set-up Time 


25 : "w:;m^\ 


35 


45 


55 


ns 


tcs 


Chip Select Set-up Time 


1$II|:P ::: - :1:; '' V -' V ''' 


12 


15 - 


20 


ns 


ts 


Set-up Time: SOE 


• 10 .............. 


12 


15 


20 


ns 


*AH 


Address Hold Time 


fplitilpi* 








- 


ns 


*CH 


Chip Select Hold Time 


■Mmmmmm 


2 


2 


2 


ns 


t H 


Hold Time: St5H 


gmtim™*™^* 


2 


2 


2 


ns 


tcD 


Clock to Output Delay 


- .,,:,::::::S^iiii 


15 


20 


25 


ns 


*CWH 


Clock Width, High 


illKi:i::li 


15 


20 


20 


ns 


tcWL 


Clock Width, Low 


15 ' ,v - : - X:: -*ii|| 


15 


20 


20 


ns 


*OE 


Asynchronous Output Enable To Data 
Valid Time 


tmsm 


15 


20 


25 


ns 


toz 


Asynchronous Output Disable TimePH 5 ) 


• -;:;:;ii|lll;:::;;r;4i, ;::: 


14 


19 


24 


ns 


tsOE 


Synchronous Output Enable To Data 
Valid Time 


-"'""""" 12" 


15 


20 


25 


ns 


tsOZ 


Synchronous Output Disable Time (3)(5) 


mkmmm^i 


14 


19 


24 


ns 


tlNIT 


Initialize to Output Delay 


45 


- . 50 


65 . 


80 


ns 


t|R 


Initialize Recovery Time 


WHff**^ 


35 


45 


55 


ns 


*IW 


Initialize Pulse Width 


30 ''.::i ; #;~ : s 


35 


45 


55 


ns 


*PAR 


Parity Generation Time 


miBmMi 


35 


45 


55 


ns 


*BPR 


Breakpoint Delay From Register 


v>x,,:,:,:,,:,,,,,:^:. 


35 


45 


55 


ns 


*BPA 


Breakpoint Delay From Address 


illllllii 


35 


45 


55 


ns 


*ABFS 


Address to BKPT FF Set-up 


30 - ;; 


35 


40 


50 


ns 


Ubfh 


Address to BKPT FF Hold 


Hi 








- 


ns 


*BFCD 


BKPT FF Clock to Data 


hj.J.^.LM 


20 


25 


30 


ns 


READ CYCLE - NON-PIPELINED 


*AAN 


Address Access Time 


6.1 H 3tiJ 


35 


65 


80 


ns 


*OLZ 


Asynchronous Output Enable Time (3 N 5 > 


&lllilliilt 


2 


2 


2 


ns 


*SOEN 


Synchronous Output Enable To Data 
Valid Time 


m-k-0 


15 


20 


25 


ns 


*CAN 


Chip Select Access Time 


%}*#$%■■$%*&. 


20 


30 


35 


ns • 


tASPN 


Address Set-up Parity Time 


it^ Md ^ 


50 


65 


80 


ns 


Wbn 


Address Access to Breakpoint 


§P1| 55 


65 


80 


95 


ns 


*aabfs 


Address Access to BKPT FF Set-up 


lilllllliilill 


50 


65 


80 


ns 


Wbfh 


Address Access to BKPT FF Hold 














ns 


tpFCD 


Parity Flip-Flop Clock to data 


12 


15 


20 


25 


ns 



NOTES: 

1. 0°Cto+70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter guaranteed but not tested. 

4. Pipelined address access set-up time. 

5. Transition is measured ±500mW from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502LCMOS STATIC RAM 
64K(4Kx 16-BIT) REGISTERED RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



CLOCK 



£3 



ADDRESS 



DATA out 



ST)E~ 



DATA out 



OE 



DATA out 



MT 



DATA out 



BKPT, PAR 



\ 



x 



^S. 



t LZ< 1 > 



t OE 



\. 



A 



-k 



X 



«* 'AS • *ABFS *> 



IC 



X 



*iw 



x 



A 



x 



y 



tQzd) 



y 



tcH -* 



-y~ 

-*t AH .*ABFH 

><cz: 



X 



tsozd) U- 



y 



*BPR • *PAR ■ 
*BFCD 



X 



NOTE: 

1 . Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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IDT71502S/IDT71502LCMOS STATIC RAM 
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TIMING WAVEFORM OF READ CYCLE NO. 2 -NON-PIPELINED 



ADDRESS 



CS.SCT 



DATA our 



BKPT 



CLOCK 



PAR 



zz>c 



X 



V 



■* tsOEN - *CAN * 



' *BPA - U 



JT 



"* WBFS - *ASPN ** 



S 



>c 



NOTE: 

1. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 



X! 



X 



X 
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AC ELECTRICAL CHARACTERISTICS 


y cc = 5V ±10%, All Temperature Ranges 






SYMBOL 


PARAMETER 


IDT71502S25( 1 . 4 ) 
IDT71502L25 0.4) 
MIN. MAX. 


IDT71502S35 (4) 
IDT71502L35< 4 > 
MIN. MAX. 


IDT71502S45 (4) 

IDT71502L45 < 4 > 

MIN. MAX. 


IDT71502S55 (2 ' 4) 
IDT71502L55< 2 ' 4 > UNIT 
MIN. MAX. | 


RAM WRITE CYCLE 


twc 


RAM Write Cycle Time 


40. ,:!*::,, 


50 


65 


80 


ns 


*WAS 


RAM Write Address Set-up Time 











- 


ns 


w 


RAM Write Pulse Width* 5 ) 


20 m-*~ 


25 


35 


45 


ns 


*DW 


RAM Write Data Set-up Before End 
Of Write 


15 Jig*- 


17 


25 • 


30 


ns 


Uw 


Address Valid to End of Write 


25 %^ - 


30 


50 


60 


ns 


*wcw 


Chip Select To End Of Write 


25 jy^r - 


■ 30 


50 


60 - 


ns 


twDH 


RAM Write Data Hold Time 


03:::x,:JP ~ 











ns 


*WR 


Write Recovery Time 


5%!l.;l 


5 


5 


5 


ns 


*WZ 


Write Enable to Output Hi-Z < 3 - 6 > 


I8f 15 


15 


20 


20 


ns 


*OW 


Output Active from End of Write (3, 6) 


•-£:::;• 


5 


5 


5 


ns 



NOTES: 

1. 0°Cto+70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Pipelined address access set-up time. 

5. 5E = V lH . 

6. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 

TIMING WAVEFORM OF WRITE CYCLE (1) 




ADDRESS 



CS 



WE 



DATA in 



zx 



twc 



■ *wcw ■ W 



V 



/ ■*- twR-*" 



y 



X 



* t WDH . 



C 



""our )))))))))))))>)))> 



c 



NOTE: 

1. A write occurs during the overlap of both C"S" and WE low. 

2. Transition is measured ±500mV from steady state with 5pF load (including scope and jig). 
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AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%. All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT71502S25 {1,4) 
IDT71502L25< 1 - 4 > 
MIN. MAX. 


IDT71502S35< 4 > 
IDT71502L35< 4 > 
MIN. MAX. 


IDT71502S45 <4) 
IDT71502L45< 4 > 
MIN. MAX. 


IDT71502S55 (2,4) 
IDT71502L55< 2 - 4 > 
MIN. MAX. 


UNIT 


TRACE WRITE CYCLE 


Wc 


Trace Write Cycle Time 


40 .4:, 


50 


65 


80 


ns 


*TWDS 


Trace Write Data Set-up Time 


s ,:W 


10 


12 


15 


ns 


t-TWDH 


Trace Write Data Hold Time 


2 .rls:?- 


2 


2 


2 


ns 


t-rws 


Trace Write Enable Set-up Time 


8 Jff ~ 


10 


12 


15 


ns 


t"TCS 


Trace Write Chip Select Set-up Time 


8 J h f 


10 


12 


15 


ns 


*TWH 


Trace Write Enable Hold Time 


2|:l : - : ' 


2 


2 


2 


ns 


^TCH 


Trace Write Chip Select Hold Time 


- € &'"' 


2 


2 


2 


ns 



NOTES: 

1 . 0°C to + 70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. Pipelined address access set-up time. 



TIMING WAVEFORM OF TRACE WRITE CYCLE™ 



CLOCK 



DATA in 



WE 



C5 



tcWH" 



V 



S 



-t-rwDS- 



<! 



*TWS ■ 



\. 



X. 



-tlWDH ' 



* 




*TCH 



J 



NOTE: 

1 . A write occurs if both C~S and WE are low at the clock low-to-high transition 



AC TEST CONDITIONS (Read and Write Cycles) 


Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA OUT1 - 
PAR 



255Q - 



; 480Q 



f * 



BKPT- 



30pF* p 
{5pF for 
oz. tsoz- *wz. *ow) 



5V 

i 220Q 

y 30pF* 



Figure 1. Output Load, Parity Output 



Figure 2. Output Load 
(for BKPT pin) 

♦Includes scope and jig. 
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SPC AC ELECTRICAL CHARACTERISTICS (1) V cc = 5V ±10%, All Temperature Ranges 


SYMBOL 


PARAMETER 


IDT71502S/L (1) 
MIN. MAX. 


UNIT 


tsCLK 


SCLK Period 


100 


ns 


tscw 


SCLK Pulse Width 


40 


ns 


tsDS 


Serial Data Set-up Time 


20 


ns 


*SDH 


Serial Data Hold Time 


2 


ns 


tsCD 


Clock to serial Data Output Delay 


30 


ns 


*SPD 


Serial Data-ln-to-Out Delay, Stub Mode 


- ■ . . 20 


ns 


. *CMLH 


Command/Data Set-up Time, Low-to-High (2) 


20 


ns 


tcMHL 


Command Set-up Time, High-to-Low (Execution Time)* 2 ' 


35 


ns 


*CMH 


Command/Data Hold Time* 2 ' 


5 


ns 


*CSCD 


Command/Data to Serial Data Output Delay (1st Bit Only) . 


45 


ns 



NOTES: 

1. These specifications apply to all speed grades of the product. 

2. C/D cannot change while SCLK is high. 

TIMING WAVEFORM OF SPC CHANNEL 




SCLK 



SERIAL DATA IN 



SERIAL DATA out 



C/D 



COMMAND 

EXECUTE TIME 

(REFERENCE) 



t SC w- 



X 



x 



*- tsPD-* 



X 



■ *scw ■ 



/■ 



*SDS * 



X 



V 



X 



*SCD 



X 



V 



CMH -* * 



S 



S 



AC TEST CONDITIONS (SPC) 




Input Pulse Levels 




GND to 3.0V 


Input Rise/Fall Times 




5ns 


Input Timing Reference Levels 




1.5V 


Output Reference Levels 




1.5V 


Output Load 




See Figure 3 



5V 



SO 

2550 ; 



480Q 
30pF* 



Figure 3. Output Load for Serial Output 

* Includes scope and jig. 
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SPC FUNCTIONAL BLOCK DIAGRAM 



COM MAND BATS (C/B) ■ 
SERIAL DATA , N (SI) ' 



SERIAL CLOCK (SCLK) 



o 



FF 




^> 



DATA 

DIAGNOSTIC COMMAND 
CLK SHIFT REGISTER 



CLK 



A 



SERIAL 
COMMAND DECODE STUB 



DATA 
CLK 



READ DATA 
LOAD PULSE 



DIAGNOSTIC DATA 
SHIFT REGISTER 



16 / / 

' '16 

V 

DIAGNOSTIC DATA 
TO/FROM CHIP 



MUX 



| MUX |— *" 



R/S 
LATCH 



SERIAL DATA 0UT 
(SO) 



MUX ENABLES 

- AND REGISTER 

STROBES, ETC. 



SPC COMMAND FORMAT 

7 43 



SPC Command Code 
4 bits 


SPC Register Code 
4 bits 



SPC COMMAND CODES 



COMMAND 
CODE 


READ/WRITE 
FUNCTION 


ACTION 


NOTES 





Read 


Read Register 


Uses Register Select Field 


1 


Write 


Write Register 


Uses Register Select Field 


2 


Read 


Read Register and Increment Initialize Counter 


Serial RAM Read 


3 


Write 


Write Register and Increment Initialize Counter 


Serial RAM Write 


4-C 


- 


Reserved (No-Op) 


. 


D 


Write 


Stub Diagnostic 


Broadcast Commands 


E 


Write 


Serial Diagnostic 


Serial Commands 


F 


- 


No-Op 


Guaranteed No-Op 


SPC REGISTER CODES 


REGISTER 
CODE 


READ/WRITE 
FUNCTION 


REGISTER 


NOTES 





R/W 


Initialize Counter 


- 


1 


R/W 


RAM Output (or Input if reading) 


- 


2 


R/W. 


Pipeline Register 


- 


3 


R/W 


Break Mask Register 




4 


R/W 


Break Data Register 


- 


5 


R/W 


Set-up + Status Register 


Break Multiplexer, Trace Mode, etc. 


6 


Rd Only 


l/0 15 - l/Oo (Data Pins) 


Data Pins of Chip 


7 


Rd Only 


RAM Address 


Address Going into RAM 


8-F 


- 


Reserved (unused) 


- 
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REGISTERED RAM DATA FLOW BLOCK DIAGRAM 



SERIAL 
DATA i N " 



ADDRESS • 



WE- 



CE 



MT 
CLK 

SO~E 

0"E 



SPR READ DATA BUS 



SERIAL PROTOCOL REGISTER 
(SPR) 



'% 



SPR WRITE DATA BUS 



DATA 



DATA 

RAM ARRAY 

4Kx16 



EQUAL COMPARE 



l 




BREAKPOINT COMPARATOR 



| mask] 



C"E, LEVEL -*- 

C7£ LEVEL -*- 

FLOW 15-8 -*- 

FLOW 7-0-*- 

BREAK ON ADDRS -*- 

BREAK PIPE -*- 

TRACE 



lllllllK 

STATUS BITS 



RAM DATA in/out PARITY 



Q_ LU 

3h 
I CO 

UJC3 

COUJ 

cc 



T 

POWER 
UP 



. SERIAL • 
DATA OUT 




. BREAKPOINT 
COMPARE 



I 
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SET-UP REGISTER FORMAT 


BIT 


NAME 


TYPE (1) 


FUNCTION 


POWER-UP 
VALUE 


15 


CE 


RO 


Chip Enable State: NOR of All Chip Enable Pins 





14 


SOEFF 


RO 


SOE FF State: 1 - Output Enabled, = Output Disabled 





13 


SOE Pin 


RO 


SOE Pin State: 1 = High, = Low 





12 


OEPin 


RO 


OE Pin State: 1 = High, = Low 





11 


WE Pin 


RO 


WE Pin State: 1 = High, = Low \ 





10 


INITPin 


RO 


MT Pin State: 1 = High, « Low 





9 


BP Compare 


' RO 


Breakpoint Comparator Output: 1 = Compare Valid 





8 


BP Pin 


RO 


BP Pin State: 1 « High, = Low 





7 


CS^ Level 


R/W 


= CS^ is Low Active; 1 = CS^ is High Active 





6 


CS Level 


R/W 


= CS is Low Active; 1 = CS is High Active 





5 


Non-Reg High 


R/W 


Set Pipeline Register Bits 15-8 to Flow-Through Mode 





4 


Non-Reg Low 


R/W 


Set Pipeline Register Bits 7-0 to Flow-Through Mode 





3 


- 


- 


(Unused) 





2 


BC Address 


R/W 


= Breakpoint on Pipeline Register Output. 1 - Breakpoint on RAM 
Address Inputs 





1 


BC Pipelined 


R/W 


Set Breakpoint Output MUX for Pipeline FF Output 








Trace Mode 


R/W 


Set for Trace Mode: I/O15-0 to Pipeline Register, Pipeline Register to RAM, 
Initialize Counter as Address, Write with Clock Pulse 






NOTE: 

1 . RO means Read Only. R/W means Read/Write. 
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GENERAL DESCRIPTION 

The IDT71502 Registered RAM consists of a 4K x 16-bit RAM 
plus a 16-bit pipeline register and is designed for microcode 
writable control store use. A serial shift register system, the Serial 
Protocol Channel (SPC), is included on-chip for serial load and 
read-back of the RAM data. A RAM address counter is also pro- 
vided to speed up RAM load and read-back. The SPC serial shift 
register is also configured to be used as a diagnostic register. The 
shift register can read all status conditions on the chip such as the 
RAM output, pipeline register output, data output pin state and 
RAM load/read counter value. A breakpoint comparator is 
included to support the diagnostic function. This breakpoint 
comparator can be used to detect a particular bit pattern in the 
RAM address or pipeline register outputs. 

The IDT71502 Registered RAM includes features to support 
control store applications. These include synchronous output 
enable and an initialize register for selecting the initial value of the 
pipeline register. A parity output is provided which indicates the 
parity of the contents of the pipeline register. The parity output can 
be used to provide parity check control for high-reliability systems. 

The IDT71502 Registered RAM can also be used as a trace RAM 
for recording external data. In this mode, the data I/O pins are 
inputs and data is clocked into the RAM using the Initialize register 
as the address counter. The Trace mode, in combination with the 
breakpoint comparator, allows the IDT71502 Registered RAM to 
be used as a one-chip logic analyzer. 

RAM Operation 

After power up, and in its typical operating mode, the IDT71502 
Registered RAM is set for pipelined read and direct (non-pipelined) 
write. Data may be directly written into the RAM by driving the 
address and data inputs and strobing the Write Enable input. Data 
is read from the RAM by driving the address lines and clocking the 
pipeline register. 

The RAM may also be read and written by the Serial Protocol 
Channel (SPC). This is the typical path for loading the RAM after 
power up. 

Serial Protocol Channel 

The Serial Protocol Channel (SPC) logic consists of a 16-bit data 
shift register, an 8-bit command register and clock logic consisting 
of gates and a flip-flop. A block diagram of the command decode 
logic is shown for reference. The command decode logic decodes 
and executes the command in the command shift register using 
the clock from the clock logic. The command is divided into two 
four-bit fields. The most significant four bits of the command regis- 
ter define the command to be executed: read, write, etc. The least 
significant four bits define the register to be read or written. (NOTE: 
The data to the SPC is shifted in LSB first.) 

The SPC is connected to the outside world through four wires. 
These wir es con sist of serial data in and out, a shift clock and a 
command/data line. When the command/data line is high, com- 
mands are shifted from the serial data in to the command register 
by the clock. When the command/data line is low, data is shifted 
into the data shift register by the clock. When the command/data 
line transitions from high (command) to low (data) , a clock pulse is 
generated internally to the command decode logic. This pulse 
lasts from the beginning of the high-to-low transition to the next 
serial clock pulse and is used to execute the command in the 
command register. 

Two of the defined commands are Serial and Stub. These com- 
mands control a latch which determines the source of the serial 
data out in the command mode. The Serial command causes the 
data output to be taken from the last stage of the command shift 



register. This is the normal operating mode, where all the shift reg- 
isters in a system are connected into one long shift register. The 
SPC logic in the IDT71502 is automatically set to the Serial mode 
by power up. The Stub command sets the latch and causes the se- 
rial output data to be taken from the serial input. In this mode, the 
serial data is passed directly from one chip to the next so that all 
command registers have the same data at their serial inputs. This 
allows a broadcast mode where all command registers in a system 
can be loaded with the same command at the same time. 

RAM Load/Readback Logic 

The RAM write pulse is generated by an internal one-shot trig- 
gered by the clock. Data is written into the RAM immediately 
following pipeline register load and the Initialize Counter is incre- L 
mented by the trailing edge of the write pulse. Using an internally T* 
generated write pulse makes RAM writing independent of clock \ 
high and low times. A timing diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 

A detailed block diagram of the IDT71502 Registered RAM, 
showing the various internal registers and the load and readback 
paths, is shown in the Registered RAM Data Flow Block Diagram. 
In addition to the logic shown in the Functional Block Diagram on 
the first page of the data sheet, there is an Initialize Counter for 
loading and initializing the RAM, Break Data and Mask registers for 
the Breakpoint Comparator and multiplexers at the input to the 
Pipeline register for allowing data from the data I/O pins to be 
clocked into the Pipeline register in the Trace mode before being 
written into the RAM. The data flow block diagram also shows the 
various multiplexers for routing data for breakpoint and readback 
use. 

Initialize Counter 

The Initialize Counter provides the initial address to the RAM af- 
ter reset of the part. A pulse applied to the Initialize pin causes the 
Initialize Counter to be gated to the RAM address and the RAM data 
to be preset into the pipeline register. This provides an initial value 
in the pipeline register before the first clock pulse arrives. The 
Initialize Counter can be reset to zero at power up of the chip and 
can be loaded with a value other than zero by the SPC. Once 
loaded with a value by the SPC, this value is used in further chip 
reset operations. 

Set-up Register 

The Set-up Register is a 1 6-bit register used to set the chip oper- 
ating mode and to read back chip operating status conditions. A 
command word written into the Set-up Register sets 7 latches 
; which control the chip operating conditions. Reading the Set-up 
Register provides the current status of these 7 latches and various 
other signals on the chip. At power up, the 7 latches are cleared to 
zero and the Initialize counter is cleared to zero. The format of the 
Set-up Register is shown in the Set-up Register Format table. 

The Set-up Register has 7 latches which determine the operat- 
ing mode of the chip. These are CSi , CS , Non-Reg High, Non- 
Reg Low, BC RAM, Break Pipe and Trace. The CSi and CS bits 
determine the polarity of the CSi and CS chip enables. The Non- 
Reg High and Low bits set the upper and lower bytes of the Pipeline 
Register to a flow-through mode, respectively. The BC RAM bit 
determines the source of the data for breakpoint comparison, 
either the Pipeline Register or the RAM address. The Break Pipe 
latch switches the breakpoint pin multiplexer from the comparator 
to the buffer flip-flop. The trace latch sets the chip into the Trace 
mode. 
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Power Up State 

Power up is defined as taking Vcc from below 1.0 volts to 
5.0 volts nominal. This generates power up reset, an internal signal 
which resets several registers on the chip. After power up, the 
IDT71502 is in the following state: 

• Set-up Register cleared to zero 

• Initialize Counter cleared to zero 

• Breakpoint Mask Register cleared to equal (Breakpoint output 
high) 

• SOE Flip-Flop cleared to outputs off 



Note that taking Vex; from 5.0 volts to 2.0 volts and back to 
5.0 volts will not cause power up reset. 

Set-up Register: Programmable Chip Enable 

The chip enable function is programmable by bits in the Set-up 
Register. The logic for this is shown in Figure 1 . The bits in the Set- 
up Register define the active state of each chip enable: high or low. 
This allows up to four RAMs to be cascaded in depth with no 
external decoders required (16K x 16 bits of RAM). 



C3 2 



C5, 



C3 Q 



> 




> 



C^LEV- 



L>-^> 



> 



CEnLEV- 



-► 19 §5E FLIP-FLOP 



BREAKPOINT 
COMPARATOR 



WE 



> 



-c 



WRITE FROM $PR • 




->* WRITE TO RAM 



Figure 1. Chip Enable Logic Block Diagram 
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Set-up Register: Non-Registered Outputs 

Two bits of the Set-up Register, Non-Reg Hi and Non-Reg Lo, 
can be set to cause the Pipeline Register bits 15-9 and 7-0, respec- 
tively, to be set to the flow-through mode. In the flow-through 
mode, both latches of the register are open and the register acts 
like a simple buffer with its output following its input. This allows the 
user to have some non-registered bits in microcode applications. 
The output circuit cons isting of the Pipeline Register, the Synchro- 
nous Output Enable (SOE), and the Output Enable (OE), has 
some special logic to support this mode, as shown in Figure 2. 



Also, activating the Initialize pin causes the Pipeline Register to be 
put in the flow-through mode. Figure 2 shows the Pipeline Register 
as two latches operated in the MASTER/SLAVE configuration. The 
clock input will cause the latch pair to work as a register. If the In- 
itialize pin is activated, both registers will be placed in the flow- 
through mode by the OR gates. Also, if either Non-Reg bit is set, its 
corresponding 8-bit portion of the register will be placed in the 
flow-through mode. 



NON-REG HI 



RAM DATAojt 

15-8 NON-REG LO 



RAM DATA out 
MUX 
7-0 




INITIALIZE 




DATA out 
7-0 



Figure 2. Output Logic Block Diagram 



When in the flow-through mode, the output enable flip-flop for 
that half must also be in the flow-through mode for external chip 
expansion to work properly. A non-registered RAM bit must be en- 
abled by a non-registered output enable, while a registered bit 



must be enabled by a synchronous output enable. This is done by 
using the no n-regi stered bit to control a multiplexer which selects 
between the SOE flip-flop input and output as the source of the 
output enable. 
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Set-up Register: Breakpoint Comparator Control 

The Breakpoint Comparator (BC) provides a masked 16-bit 
comparison of the various data paths that can be read by the SPC. 
It consists of an equal-comparator and the Break Data and Mask 
registers, as shown in Breakpoint Comparator Logic Block Dia- 
gram (Figure 3). The BC compares the data from the chip against 
the data in the Break Data Register and activates the Breakpoint 
Compare output if the two are equal. The Mask Register enables 
comparison: if a bit in the Mask Register is a one, comparison is 
enabled on the corresponding bit in the Break Data Register. If it is 
zero, the comparison on the that bit is disabled: i.e., forced to 
equal. 

The Breakpoint output is an open drain type to allow width ex- 
pansion of the Breakpoint Comparison. For example, if two 
IDT71502 chips have their breakpoint pins tied together to the 
same load resistor, both breakpoint comparators must be valid 
before the output can rise. The result is a 32-bit comparison. 



A selectable flip-flop is provided for the Breakpoint Output. This 
allows pipeline registered bits, non-registered bits and address 
bits to be used in comparison with the same timing. Breakpoint 
comparison is commonly performed on the pipeline register out- 
puts. These outputs are valid after the clock; i.e. for the current 
cycle. Address inputs and non-pipelined outputs are valid before 
the clock, representing address and data for the next cycle, 
respectively. If address or non-pipelined outputs are to be used in 
breakpoint comparison, a flip-flop delay must be added so that 
they will be valid after the clock in the same manner as pipelined 
bits. The selectable flip-flop provides this delay so that all 
breakpoint comparison outputs are valid in the curre nt cycle. 

The Breakpoint output driver is enabled by the SOE Flip-Flop to 
allow depth expansion of the comparison. SOE must be low prior 
to clock going high whether in pipelined mode or not. 

TO/FROM SPC 



RAM ADDRESS INPUTS 
PIPELINE REGISTER 

RAM ADDRESS SELECT 
(SET-UP REGISTER BIT) 



CLOCK 



BREAKPOINT PIPELINE 
(SET-UP REGISTER BIT) 




BREAKPOINT 
COMPARE 



35E FLIP-FLOP 



Figure 3. Breakpoint Comparator Logic Block Diagram 



Set-up Register: Trace Mode Operation 

When the trace bit in the Set-up Register is set, the chip is in the 
Trace mode. In this mode, data from the chip data pins, 
l/0 15 - l/O . is written into sequential locations in the RAM . The 
address for the RAM comes from the Initialize Counter, which is in- 
cremented after each RAM write. The Trace mode is used to record 
external data events in the same manner as a logic analyzer. The 
Trace mode recording sequence is as follows: 

1 . Data from the I/O pins is written into the Pipeline Register by the 
clock. 

2. Data in the Pipeline Register is written into the RAM by a one- 
shot driven by the trailing edge of the clock. The RAM address 
comes from the Initialize Counter. 

3. The Initialize Counter is incremented by the trailing edge of the 
RAM write pulse. 



Trace operation requires both WE and CS to be active. If either 
is inactive (high), the Initialize Register will not be incremented and 
data will not be written into the RAM. The Pipeline Register will be 
loaded, however. This allows the write enable to be used for skip- 
ping words. A timing diagram of this logic is shown in the Trace 
Mode Sequence Timing Diagram (Figure 4). 

The RAM write pulse is generated by an internal one-shot trig- 
gered by the clock. Data is written into the RAM immediately 
following pipeline register load and the Initialize Counter is incre- 
mented by the trailing edge of the write pulse; Using an internally 
generated write pulse makes RAM writing independent of clock 
high and low times. A timing diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 
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Figure 4. Trace Mode Sequence Timing Diagram 
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Figure 5. Trace Mode Clock Timing Diagram 
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Parity Output 

The Parity Output pin is generated from a 16-bit parity tree, as 
shown in the Parity Tree Logic Block Diagram (Figure 6). Even par- 
ity is used. Parity is generated on the contents of the Pipeline Reg- 
ister. The parity output driver is three-state and is enabled by the 
SOE Rip-Flop to allow depth expansion of the parity output. 

The Parity Output always reflects the parity of the registered 
value. Additional flip-flops and multiplexers are included in the 
parity tree to cover the case of non-registered outputs. If one or 



both bytes of the Pipeline Register are set to the Non-Registered 
mode, a flip-flop pipeline delay is added to the corresponding byte 
parity chain to make the result of that byte parity calculation the 
same as if the Pipeline Register was not in the Non-Pipelined 
mode. SOE must be low prior to the clock going high in pipelined 
or non-pipelined mode. 
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Figure 6. Parity Tree Logic Block Diagram 
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REGISTERED RAM APPLICATIONS 

Using the Registered RAM in Writable Control 
Stores 

The IDT71502 Registered RAM is designed expressly for effi- 
cient use in writable control stores. A simplified block diagram of a 



16-bit microprogram-controlled system using the IDT71502 is 
shown in Writable Control Store Using Registered RAM (Figure 7) . 
The system shown uses four 1DT71502 Registered RAM chips to 
provide 4K x 64 bits of microcode writable control store. 
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Figure 7. Writable Control Store Using Registered RAM 



Using the Parity Output 

The parity output can be used in conjunction with an additional 
IDT71502 Registered RAM to provide parity checking for control 
stores. This is shown in the Parity Check in a Writable Control Store 
System (Figure 8) block diagram. The parity output driver is gated 



by the SOE Flip-Flop. This allows simple depth expansion of the 
parity function by paralleling the parity outputs in the same manner 
as the data outputs, as shown in the Parity Check in a Depth Ex- 
panded Writable Control Store System (Figure 9) block diagram. 
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Figure 8. Parity Check in a Writable Control Store System 
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Figure 9. Parity Check in a Depth Expanded Writable Control Store System 
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Using Trace Mode as a Logic Analyzer 

The Trace mode allows the IDT71 502 to be used as an on-board 
logic analyzer for system diagnostics. It is particularly powerful 
when used in conjunction with the Breakpoint function. In the 
Trace mode, data is recorded in sequential locations in the RAM as 
controlled by the Trace Counter. Since the incoming data is 
clocked into the pipeline register, the set-up and hold times are 
short and compatible with capturing changing bus data, for exam- 
ple. A block diagram of a system with an IDT71502 used in the 
Trace mode is shown in Diagnostic Bus Monitoring Using Trace 
Mode (Figure 10). 

The Breakpoint outputs from the IDT71502 devices in a system 
can be used to control the Trace mode writing. The Breakpoint 



outputs are open drain types which provide a wtre-AND function 
when connected together to a single pull-up resistor. By tying the 
Breakpoint outputs for the writable control store RAMs and the 
trace RAM, a breakpoint comparison can be made over the full 
, microcode word plus the data bus contents. This comparison can 
be used to enable the trace write so that only data which occurred 
at the Breakpoint times is recorded. This allows recording the data 
that was on the bus during each instance of an I/O write, for 
example. 
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Figure 10. Diagnostic Bus Monitoring Using Trace Mode 
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Serial Loading of the IDT71502 Using the SPC 

In order to use the IDT71502 in writable control store applica- 
tions, it must be loaded with the microprogram before use. This is 
done using the Serial Protocol Channel (SPC). Loading the RAM 
over the SPC can be done in several ways. The microcode can be 
loaded from a central microprocessor, which can perform both 
microcode load and system diagnostics at power up, or it can be 
loaded using dedicated load logic. 

An example of a design of this dedicated load logic is shown in 
the Microcode Load Logic Example (Figure 11). The purpose of 
this example is to show how one goes about designing this logic. 
This example shows an approach which loads the RAMs with data 
from a single EPROM. The load logic gets the SPC command and 



data information from the EPROM. It is controlled by single byte in- 
structions from the same EPROM. The format of these instructions 
is shown in Microcode Load Logic Instruction Formats (Figure 12), 
and a map of the typical contents of the EPROM is shown in 
Microcode Load EPROM Memory Map (Figure 13). 

The load logic consists of a 1 6-bit address counter, an 8-bit shift 
register, a 4-bit byte counter and a PAL containing a 2-bit instruc- 
tion register. The logic in the PAL interprets the 2-bit load instruc- 
tions to cause bytes of command or data information to be loaded 
into the IDT74FCT299 shift register and shifted to the SPC. The two 
IDT74FCT161 counters are used to count the bytes being sent and 
the 8 bits in each byte. 



PnWFR DM 










RESET w 


16-E 












RESET 




CLOCK w 


IT ADDRESS COUNTER 
2 x IDT74HCT393 








^ 










I 












ADDRESS 

32KX8EPROM 

DATA 














1 








SYSTEM 




i- 


A 

r t 




1 "0" 


8 

r 




CLOCK 




J 




)UT 


f 'f 




/ 

\ 








CONTROL PA 
16R4 


L 

Cc 


BIT + BYTE 

COUNTER 

2XIDT74FCT161 




8-BIT SHIFT 

REGISTER 

IDT74FCT299 


-► 




K 


















CL 


t 




i 


i i 


i 












— -' LD 










^- 


^ 








w 


f 























SERIAL DATA 
TO IDT71502S 



SERIAL CLOCK 
COMMAND/DATA 



END OF LOAD 



Figure 11. Microcode Load Logic Example 
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Figure 13. Microcode Load EPROM Memory Map 



ORDERING INFORMATION 



IDT 



XXXX 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



C 
P 

L48 
J 

25 

35 
45 
55 

\i . 

1 71502 



Commercial (0°C to + 70°C) 

Military (-55°C to +125*0 
Compliant to MIL-STD-883, Class B 

Sidebraze DIP 
Plastic DIP 
48-Lead LCC 
52-Lead PLCC 



Commercial only 



Speed in Nanoseconds 



Military Only 

Low Power 
Standard Power 

64K (4K x 16-Bit) Registered RAM 
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IDT 71586 



FEATURES: 

• Wide 4K x 16 Organization 

• High-speed access 

- Commercial: 24/35/45/55ns (max.) 

- Military: 35/45/55ns (max.) 

• Internal fast 12-bit address latch (5ns set-up & hold times) " 

• Best fit for popular cache configurations: 

- Intel 82385 cache controller (for 80386) 

- IDT79R3000 RISC CPU instruction & data caches 

- Chips & Technologies 82C307 cache controller (for 80386) 

• Fast Output Enable - 10ns (max.) 

• Separate enables for upper and lower bytes 

• Packaged in 40 pin, 600 mil CERDIP or plastic DIP, or 44 pin 
PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71586 is a fast 4K x 16 latched address CMOS static 
RAM designed to enhance cache memory designs. This device of- 
fers improved circuit board densities over designs using traditional 
RAM architectures in caches for the Intel 80386/82385 the Chips & 
Technologies 82C307, and the IDT79R3000 RISC CPU. 

The IDT71586 boasts a fast address access time down to 24ns 
(max.), a very fast 10ns (max.) Output Enable pin, and short set-up 
and hold times (5ns max.) on the address input latch. All of these 
features help the IDT71586 to make the most efficient use of 
CPU-local buses. 

Fabricated using IDTs CEMOS™ high-performance technol- 
ogy, the IDT71586 achieves this high throughput at a typical oper- 
ating power of only 300mW. 

All inputs and outputs of the IDT71586 are TTL-compatible, and 
the device operates from a standard 5V supply, simplifying system 
design. The IDT71586 is offered in a 40 pin CERDIP or plastic DIP, 
or a 44 pin plastic leadless chip carrier, providing high board level 
packing densities. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 



FUNCTIONAL BLOCK DIAGRAM 




CEMOS and CacheRAM are trademarks of Integrated Device Technology, Inc. 
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PIN CONFIGURATION 
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PIN NAMES 



A o "An 


Address Inputs 


D ~ D 15 


Data Input/Output 


0E 


Chip Enable/Power-Down 


USy 


Upper Byte Select 


CSl 


Lower Byte Select 


WE 


Write Enable 


OE 


Output Enable 


ALEN 


Address Latch Enable 


GND 


Ground 


Vcc 


Power 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


VALUE 


UNIT 


Vterm 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


V 


T a 


Operating Temperature 


-55 to +125 


°c 


Tbias 


Temperature Under Bias 


-65 to +135 


°c 


T STG 


Storage Temperature 


-65 to +150 


°c 


Pr 


Power Dissipation Plastic 
Hermetic 


1.5 
2.0 


w 
w 


•out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SPEED SELECTION 



IDT79R3000 
SPEED 


80386 
SPEED 


SUGGESTED 
IDT71586 


- 


16MHz 


71586S55 


12MHz 


20MHz 


71586S45 


16MHz 


25MHz 


71586S35 


20-25MHZ 


33MHz 


71586S25 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5V< 1 ) 


- 


0.8 


V 



NOTE: 

1 • Vii - _3 -°V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE AND SUPPLY VOLTAGE 

RANGE (V cc = 5.ov ±10%) 


SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


ll U l 


Input Leakage Current 


Vcc= 5.5V, V| N = 0VtoV C c 


- 


10 


HA 


HloI 


Output Leakage Current 


CE = V IH .\6ur = 0VtoV cc , 
V cc = Max. 


- 


10 


UA 


Vol 


Output Low Voltage 
(Do - D 15 ) 


I 0L = 6mA, V cc = Min. 


— 


0.4 
0.5 


V 


Iol = 8mA, Vcc= Min. 


Voh 


Output High Voltage 


'oh = -4mA, V cc = Min. 


2.4 


- 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE {1) v cc = 5.ov ±io%. v LC = o.2V, vfe = Vb c - o.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71586S25 


IDT71586S35 


IDT71586S45 


IDT71586S55 


UNIT 


COM'L MIL 


COM'L MIL 


COM'L MIL 


COM'L MIL 


Ice 


Operating Power 
Supply Current 


CE = V IL 
Outputs Open 
Vcc= Max., f = 0< 2 > 


130 fjp® 


130 150 


130 150 


130 150 


mA 


'CC2 


Dynamic Operating 
Current 


Outputs Open 
V cc =Max.,f = f MAX (2) 


240 ml%- 


240 290 


240 290 


240 290 


'SB 


Standby Power 
Supply Current 
(TTL Level Inputs) 


CE^V 1H 

Outputs Open 

V cc =Max.,f-f MAX (2) 


70*%iJ" - 


70 70 


70 70 


70 70 


'SB1 


Full Standby Power 
Supply Current 
(CMOS Level Inputs) 


CE^Vh C 

Vin ^V LC orV 1N iV HC 

V cc = Max., f = 0(2) 


IP" - 


15 20 


15 20 


15 20 



NOTES: 

1. All values are maximum guaranteed values. 

2- At f = fwAx , address and data inputs are cycling at the maximum frequency of read cycles of 1Arc . f = means no input lines change. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut ■ 



+ 5V 



+5V 



2550 • 



604Q 
* 30pF* 



DATAqut . 



2550 - 



604O 
=!=5pF* 




Figure 1. Output Load 



Figure 2. Output Load 

(for toHZ^BHZ. *CHZ» ^LZ 
l BLZ »tcLZi *WHZ» and few) 



* Including scope and jig 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


v lN =ov 


12 


PF 


C|/0 


Input/Output Capacitance 


V uT=OV 


12 


PF 



NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 
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Figure 3. Example Cache for Intel 80386 using IDT71586 Latched CacheRAM and Intel 82385. 
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Figure 4. Example Cache for Intel 80386 using IDT71586 Latched CacheRAM and Chips & Technologies 82C307. 
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Figure 5. Example Instruction and Data Caches for IDT79R3000 using IDT71586 Latched Cache RAM. 



IDT71586 CMOS STATIC RAM 

64K (4Kx 16-BIT) LATCHED CacheRAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS (V CC - 5V ±10%, All Temperature Ranges) 



SYMBOL 


PARAMETER 


IDT71586S25 (1) 
MIN. MAX. 


1DT71586S35 (1) 
MIN. MAX. 


IDT71586S45 
MIN. MAX. 


IDT71586S55 
MIN. MAX. 


UNIT 


READ CYCLE 


^C 


Read Cycle Time 


25 •::: ;:;: , > _- 


35 


45 


55 


ns 


*CH 


ALE N High Time ( 3 ) 


10 00®®$ 


10 


12 


15 


*CL 


ALE N Low Time (3) 


10 s|||: : a;s;; 


10 


12 


15 


*AS 


Address Latch Set-Up Time 


5 mimm 


5 


5 


5 


*ah 


Address Latch Hold Time 


4 . : .:.:,^mm 


5 


5 


5 


*AA 


Address Access Time {4) 


- "*mm 


35 


45 


55 


*ACE 


Chip Enable Access Time 


- mmm 


35 


45 


55 


*AB 


Upper/Lower Byte Chip Select Access Time 


- ®mmm 


15 


20 


25 


*0E 


Output Enable to Output Valid 


- --mmmo 


13 


15 


18 


^LZ 


Chip Enable to Output in Low Z< 2 - 3 ) 


3m;mm<r- 


3 


3 


3 


l BLZ 


Upper/Lower Byte Chip Select to 
Output in Low Z ( 2 . 3 ) 


3 - 


3 - 


3 


3 


^LZ 


Output Enable to Output in Low Z < 2 - 3 ) 


mmm - 


2 


2 


2 


*CHZ 


Chip Disable to Output in High Z ( 2 - 3 ) 


-. ; ... 11 20 


25 


30 


■ - 35 


*BHZ 


Upper/Lower Byte Chip Select to 
Output in High Z < 2 - 3) 


~ .•: 20 


25 


30 


35 


*OHZ 


Output Disable to Output in High Z < 2 - 3 ) 


ST^l 4 


9 


13 


15 


*OH 


Output Hold from Address Change ( 4 ) 


•§yi •;:::: - 


3 


3 


3 


tpu 


Chip Enable to Power Up Time < 3 ) 


£.Q'i> 











*PD 


Chip Disable to Power Down Time (3) 


Wmm 25 


35 


45 


55 




NOTES: 

1. 0°C to +70°C temperature range only. 

2. Transition is measured ± 200mV from low or high impedance voltage with load (Figures 1&2). 

3. This parameter is guaranteed, but not tested. 

4. This measurement depends on the combination of ALEN high plus an address change. This combination may either happen at the rising edge 
of ALEN, or during an address change after ALEN has become high. 
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IDT71586 CMOS STATIC RAM 

64K (4K x 16-BIT) LATCHED CacheRAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE < 1 > 



ALEN 



ADDRESS 




■ WVVVVW -' 



CE 



or 
C5 L 



N c: 



CLZ< 4 >- 



X 



t B LzW " 



' tAA< 2 > 



DATA 0UT 



V cc Supply 
Current 



t A B- 



c 



X 



VALID ADDRESS 2 



WW 



/zzzzz. 



H t PD * — 

— H t BH Z (4) 



/ 



t H< 3 > 



X DATA FROM X/\/ 
ADDRESS 1 > VA 



DATAFR3M 
ADDRESS 2 



7 



> 



x 



NOTES: 

1. WE is high throughout a read cycle. 

2. The parameter t M is measured either from the first low to high transition of ALEN after the read address has become valid, or from the 
stabilization of the read address during the period when ALEN is high, whichever occurs last. 

3. The parameter t 0H is measured either from the first low to high transition of ALEN after the an address change, or from an address change during 
the period when ALEN is high, whichever occurs first. 

4. This transition is measured ±200mV from steady state with a 5pF load (including scope and jig). 



S4-250 



IDT71586 
64K(4Kx1 


CMOS STATIC RAM 
6-BIT) LATCHED CacheR AM 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT71586S25 (1) 
MIN. MAX. 


IDT71586S35 (1) 
MIN. MAX. 


IDT71586S45 
MIN. MAX. 


IDT71586S55 
MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


25 %-, 


35 


45 


55 - 


ns 


*CH 


ALEN High Time 


10 ^" ,, - ; 


10 


12 


15 


l CL 


ALEN Low Time 


10 MS 


10 


12 


.15 


*AS 


Address Latch Set-Up Time 


5 ™<mV 


5 


5 


5 


*AH 


Address Latch Hold Time 


4 ''' : " ¥ * i! %- 


5 


5 


5 


W 


Address Valid to End of Write ( 3 ) 


25 3P L ■ 


35 


45 


55 


*ASW 


Address Set-Up Time (3) 


mm^- 











*WP 


Write Pulse Width 


Mmmm - 


25 


30 


40 


*CW 


Chip Enable to End of Write 


2Q|i|l:; :: ' - 


25 


30 


40 


*BW 


Upper/Lower Byte Chip Select to End of 
Write 


20' 


25 


30 


40 


*WR 


Write Recovery Time ( 3 ) 


: - . 











*WHZ 


Write to Output in High Z< 2 > 


ft list 13 


15 


20 


25 


*DW 


Data Set-Up Time 


11 J-!-:". 


13 


15 


18 


*DH 


Data Hold from Write Time 


I s * - 


-0 








*OW 


Output Active from End of Write (2 > 


• 5.. 


5 


5 


5 




NOTES: 

1. 0°C to +70°C temperature range only. 

2. Transition is measured ± 200mV from low or high impedance voltage with load {Figures 1&2). This parameter is guaranteed, but not tested. 

3. This measurement depends on the combination of ALEN high plus an address change. This combination may either happen at the rising edge 
of ALEN, or during an address change after ALEN has become high. 
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IDT71586CMOS STATIC RAM 

64K (4Kx 16-BIT) LATCHED CacheRAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 , (WE CONTROLLED TIMING) < 1 « 2 > 



ALEN 



ADDRESS 




0~E 



CE 



£3u 

or 

C5 L 



WE 



DATA out 



DATA, 



/T 7////////77777///////77777 



X 



X 



t AW «> - 



t*swW 



*-t WR (3)_* 



X 



• t WP (7)- 



y 



Z (6)_ 



■CZ3 



X 



■ tow ' 



c 



(5) 



K VALID INPUT X 
DATA > 



NOTES: 

1 . WE, C~E, or both Cliy and C"S~ L must be high during address transitions. 

2. A write occurs during the overlap (t BW , t cw or t WP ) of a low <5$u or C3 L , a low UE, and a low WE. 

3. The parameter t WR is measured from the earlier of CSu, C"5 L , C"E or WE going high either to the first low to high transition of ALEN after an 
address change, or to an address change during the period when ALEN is high, whichever occurs first. 

4. The parameters t A sw and t AW are measured either from the first low to high transition of ALEN after the write address has become valid, or from 
the stabilization of the valid write address during the period when ALEN is high, whichever occurs first. 

5. During this period the I/O pins are in the output state, and input signals must not be applied. 

6. This transition is measured ±200mV from steady state with a 5pF load (including scope and jig). 

7. If (5E is low during a WE controlled write cycle, the write pulse width must be the larger of t WP or (t WHZ + t DW ) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t DW . If 0~E is high during a WE controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t WP . 
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IDT71586 CMOS STATIC RAM 
64K(4Kx 16-BIT) LATCHED CacheRAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) < 1 - 2 > 



ALEN 

ADDRESS 

C"E 

or 
CB L 

WE 
DATA IN 




X 



X 



X 



t ASW (4) 



V 



W<> - 



-^t WR (3). 



< VALID INPUT X 
DATA / 



X 




TIMING WAVEFORM OF WRITE CYCLE NO. 3, (CSu or CSlCONTROLLED TIMING)* 1 - 2 ) 



ALEN 



ADDRESS 




CE 



or 
CS" L 



WE 



DATA 1N 

NOTES: 

1 . WE, C~E, or both C$ u and CS L must be high during address transitions. 

2. A write occurs during the overlap (t BW , t cw or t WP ) of a low CB U or C"3" L , a low UE, and a low WE. 

3. The parameter t WR is measured from the earlier of CB U , CS\, CE, or WE going high either to the first low to high transition of ALEN after an 
address change, or to an address change during the period when ALEN is high, whichever occurs first. 

The parameters t ASW and t AW are measured either from the first low to high transition of ALEN after the write address has become valid, or from 
the stabilization of the valid write address during the period when ALEN is high, whichever occurs first. 



4. 
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IDT71586 CMOS STATIC RAM 

64K (4Kx 16-BIT) LATCHED CacheRAM 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE (1) 


INPUTS 


OUTPUTS 


MODE 


UE 


WE 


^E 


S5u 


£5 L 


ALEN 


»* - D,s 


D -D 7 


H 


X 


X 


X 


X 


- 


Hi-Z 


Hi-Z 


Deselected, powered-down (l SB ). 


X 


X 


X 


H 


H 


- 


Hi-Z 


Hi-Z 


Deselected. 


- 


_ 


H 


- 


- 


- 


Hi-Z 


Hi-Z 


Outputs disabled. 


- 


- 


- 


_ 


- 


H 


- 


_ 


Address latch transparent. 


X 


X 


- 


- 


- 


L 


- 


- 


Address latch closed. 






X 


L 


H 


H 


DATA, N 


Hi-Z 


Write to upper byte of current address. 






X 


L 


H 


L 


DATA IN 


Hi-Z 


Write to upper byte of latched address. 






X 


H 


L 


H 


Hi-Z 


DATA, N 


Write to lower byte of current address. 






X 


H 


L 


L 


Hi-Z 


DATA )N 


Write to lower byte of latched address. 






X 


L 


L 


H 


DATA, N 


DATA INI 


Write to both bytes of current address (Word Write). 






X 


L 


L 


L 


DATA IN 


DATA tN 


Write to both bytes of latched address (Word Write). 




H 


L 


L 


H 


H 


DATAqut 


HI-Z 


Read upper byte of current address. 




H 


L 


L 


H 


L 


DATAqut 


Hi-Z 


Read upper byte of latched address. 




H 


L 


H 


L 


H 


Hi-Z 


DATA 0UT 


Read lower byte of current address. 




H 


L 


H 


L 


L 


Hi-Z 


DATA 0UT 


Read lower byte of latched address. 




H 


L 


L 


L 


H 


DATAqut 


DATAqut 


Read both bytes of current address (Word Read). 




H 


L 


L 


L 


L 


DATA 0UT 


DATA 0UT 


Read both bytes of latched address (Word Read). 



NOTE: 

1. H = HIGH 
L= LOW 
X = Don't Care 
- = Unrelated 
Hi-Z = High Impedance 



ORDERING INFORMATION 



IDT 



Device Type 



X 

Power 



XX 

Speed Package Process/ 







Temperature 
Range 










I 



Blank 
B 



71586 



Commercial (0°Cto +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Method 5004, Class B 

CERDIP 

Plastic DIP 

Plastic Leadless Chip Carrier 



Commercial only 



Speed in Nanoseconds 



Standard-Power 
Latched CacheRAM 
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MULTI-PORT RAMS 



Integrated Device Technology has emerged as the leading 
multi-port RAM supplier by combining advanced CEMOS technol- 
ogy with innovative circuit design. With system performance ad- 
vantages as a goal, we have brought system design expertise to- 
gether with circuit and technology expertise in defining dual-port 
and four-port RAM products. Our dual-port memories are now 
industry standards. 

The synergistic relationship between advanced process tech- 
nology, system expertise and unique design capability add value 
beyond that normally achieved. As an example, our dual-port 
memories provide arbitration along with a completely tested solu- 
tion to the metastability problem. Various arbitration techniques 
are available to the designer to prevent contention and system wait 
states. On-chip hardware arbitration, "semaphore" token passing 



or software arbitration allow the most efficient memory to be 
selected for each application. At IDT, innovation counts only when 
it provides system advantages to the user. 

Both commercial and military versions of all IDT memories are 
available. Our military devices are manufactured and processed 
strictly in conformance with all the administrative processing and 
performance requirements of MIL-STD-883, Because we antici- 
pated increased military radiation resistance requirements, all de- 
vices are also offered with special radiation resistant processing 
and guarantees. As the leading supplier of military specialty RAMs, 
IDT provides performance and quality levels second to none. 

Our commercial dual-port and four-port memories, in fact, share 
most processing steps with military devices. 
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8K (1K x 8) Dual-Port RAM (MASTER) {14-260, 14-9, 14-68, S14-63) S5-1 

8K (1K x 8) Dual-Port RAM (SLAVE) (14-260, 14-9, 14-68, S14-63) S5-1 

High-Speed 1K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, S14-63) . . . . : S5-18 

High-Speed 1K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, S14-63) S5-18 

High-Speed 1K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, S14-63) S5-19 

High-Speed 1K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, S14-63) S5-19 

16K (2K x 8) Dual-Port RAM (MASTER) (14-260, 14-9, 14-68, S14-63) S5-20 

16K (2K x 8) Dual-Port RAM (SLAVE) (14-260, 14-9, 14-68, S14-63) S5-20 

16K (2K x 8) Dual-Port RAM (MASTER w/lnterrupts) (14-260, 14-9, 14-68, S14-63) S5-35 

16K (2K x 8) Dual-Port RAM (SLAVE w/lnterrupts) (14-260, 14-9, 14-68, S14-63) S5-35 

High-Speed 2K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, S14-63) S5-51 

High-Speed 2K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, 14-139, S14-63) S5-52 

High-Speed 2K x 9 Dual-Port Static RAM (14-260, 14-9, 14-68, 14-139, S14-63) S5-52 

16K (2K x 8) Dual-Port RAM (w/Semaphores) (14-260, 14-9, 14-68, S14-63) S5-53 

32K (2K x 16) Dual-Port RAM (MASTER) (14-260, 14-9, 14-68, S14-63) S5-65 

32K (2K x 16) Dual-Port RAM (SLAVE) (14-260, 14-9, 14-68, S14-63) S5-65 

32K (4K x 8) Dual-Port RAM (14-260, 14-9, 14-68, S14-63) S5-79 

32K (4K x 8) Dual-Port RAM (w/Semaphores) (14-260, 14-9, 14-68, 14-139, S14-63) S5-87 

High-Speed 4K x 16 Dual-Port Static RAM (14-260, 14-9, 14-68, 14-139, S14-63) S5-100 

High-Speed 8K x 8 Dual-Port Static RAM (14-260, 14-9, 14-68, 14-139, S14-63) S5-103 

High-Speed 8K x 16 Dual-Port Static RAM (14-260, 14-9, 14-68, 14-139, S14-63) S5-106 

High-Speed 16K x 8 Dual-Port Static RAM (14-260, 14-9, 14-68, 14-139, S14-63) S5-109 

64K (8K x 8) Dual-Port RAM Module 13-125 

128K (16Kx8) Dual-Port RAM Module 13-125 

64K (8K x 8) Dual-Port RAM Module (SLAVE) 13-142 

128K (16K x 8) Dual-Port RAM Module (SLAVE) 13-142 

256K (32K x 8) Dual-Port RAM Module 13-135 

High-Speed 1K x 8 Four-Port Static RAM S5-112 

High-Speed 2K x 8 Four-Port Static RAM S5-121 




CMOS DUAL-PORT RAMS 
8K(1Kx 8-BIT) 



IDT7130SA/LA 
IDT7140SA/LA 



FEATURES: 

• High-speed access 

- Military: 45/55/70/90/1 00/1 20ns (max.) 

- Commercial: 25/30/35/45/55/70/90/1 00ns (max.) 

• Low-power operation 

- 1DT7130/40SA 
Active: 325mW (typ.) 
Standby: 5mW (typ.) 

- IDT7130/40LA 
Active: 325mW (typ.) 
Standby: 1mW (typ.) 

• MASTER IDT7130 easily expands data bus width to 16-or-more- 
bits using SLAVE IDT7140 

• On-chip port arbitration logic (IDT7130 only) 

• BUSY output flag on IDT7130; BUSY input on IDT7140 

• INT flag for port-to-port communication 

• Fully asynchronous operation from either port 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5V±10% power supply 

• Military product compliant to MIL-STD-883, Class B 



• Standard Military Drawing# 5962-86875 

DESCRIPTION: 

The IDT7130/IDT7140 are high-speed 1K x 8 dual-port static 
RAMs. The IDT7130 is designed to be used as a stand-alone 8-bit 
dual-port RAM or as a "MASTER" dual-port RAM together with the 
IDT7140 "SLAVE" dual-port in 16-bit-or-more word width systems. 
Using the IDT MASTER/SLAVE dual-port RAM approach in 16-or- 
more-bit memory system applications results in full-speed, error- 
free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asynchronous 
access for reads or writes to any location in memory. An automatic 
power down feature, controlled by CE , permits the on-chip cir- 
cuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS ™ high-performance technol- 
ogy, these devices typically operate on only 325mW of power at 
maximum access times as fast as 35ns. Low-power {UK) versions 
offer battery backup data retention capability, with each dual-port 
typically consuming 200u,W from a 2V battery. 

The IDT7130/7140 devices are packaged in 48-pin sidebraze or 
plastic DIPs, 48- or 52-pin LCCs, 52-pin PLCCs, and 48-lead 
flatpacks. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 




FUNCTIONAL BLOCK DIAGRAM 




NOTES: 

1. IDT7130 (MASTER): BUSY is open drain output and requires pullup resistor. 
IDT7140 (SLAVE): B037 is input. 

2. Open drain output: requires pullup resistor. 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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1DT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



CT L C 


1 


^ 


48 


l]v cc 


R/WlE 


2 




47 


=1CT R 


T503T L C 


3 




46 


3 R/Wr 


INT L L 


4 




45 


^BOSTr 


GF L C 


5 




44 


3fRT R 


Aol^ 


6 




43 


3CT R 


A 1L C 


7 




42 


1=1 A 0R 


A 2L C 


8 




41 


3a 1r 


A 3L C 


9 




40 


U A 2R 


A 4L £ 


10 




39 


3 A 3R 


A 5L l= 


11 


P48-1 , 


38 


3 A 4R 


A6L 11 


12 


C48-1 


37 


^AgR 


A 7L f 
A 6L C 
A 9 £ 


13 
14 
15 


& 
C48-2 


36 
35 
34 


^ A 6R 

^A 7R 

3 A 8R 


1/OoL^ 


16 




33 


3a 9R 


l/0 1L C 


17 




32 


11 l/0 7 R 


i/o 2U c 


18 




31 


3 i/o 6R 


i/o 3L c 


19 




30 


3 I/OSR 


i/o 4L i= 


20 




29 


H l/0 4R 


I/OslC 


21 




28 


3 l/0 3R 


l/0 6L C 


22 




27 


I] l/0 2R 


l/0 7L C 


23 




26 


3 l/0 1R 


GNDC 


24 




25 


^ I/O OR 



DIP 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS < 



INDEX- 




INDEX- 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



d zi d d do EC EC OC DC oc oc 
co ^r io co ^~LJ o i- <^ to ? io 

qooogzQooqoo 

48-PIN LCC/FLATPACK 
TOP VIEW 




ggggzggggQQQO 

52-PIN LCC/PLCC 
TOP VIEW 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1. V tL (min.) = 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (V cc = 5.0V ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7130SA 

IDT7140SA 

MIN. MAX. 


IDT7130LA 

IDT7140LA 

MIN. MAX. 


UNIT 


iy 


Input Leakage Current 


V cc = 5.5V,V lNI = 0VtoV cc 


10 


5 


jlA 


I'loI 


Output Leakage Current 


CE =V ih ,V 0U t =0VtoV cc 


10 


5 


jlA 


Vol 


Output Low Voltage (l/O - l/0 7 ) 


l 0L = 4.0mA 


0.4 


0.4 


V 


Vol 


Open Drain Output Low 
Voltage (BLJSY, INT) 


l 0L = 16mA 


0.5 


0.5 


V 


V OH 


Output High Voltage 


•oh= -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 1 ><v cc = s.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


7130 x 
7140 x 


25( 2 ) 
25( 2 ) 


7130 
7140 


x30< 2 ) 
X 30< 2 > 


7130 x 
7140 x 


35< 2 > 
35( 2 ) 


7130 
7140 


x45 
x45 


UNIT 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


lcc 


Dynamic Operating 
Current (Both Ports 
Active) 


CE =V IL 
Outputs Open 


MIL SA 
LA 


- 


- 


- 




- 


- 


75 
75 


230 
185 


mA 


COM'L la 


75 
75 


250 
180 


75 
75 


240 

.*:170, 


75 
75 


195 
155 


75 
75 


190 
145 


'S81 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L and CE R > V lH 
f = W 4) 


MIL. SA 
LA 


- 


_ 


— -:! 


; %.~ "' : 


- ■ 


- 


25 
25 


65 
55 


mA 


COM'L [a 


25 
25 


65 
45 


25*:., 

25" <:•.'•• 


65 

?£■>• 45 


25 
25 


65 
45 


25 
25 


65 
45 


•sB2 


Standby Current 
(One Port -TTL 
Level Inputs) 


CE L orCE R >V lH 
Active Port Outputs 
Open, f = W 4 > 


MIL. SA 
LA 


- 


- 


~ 


• ; ' - 


- 


- 


40 
40 


135 
110 


mA 


COM'L la 


50 
50 


170 

120* 


i&:..4B% 
X: 46:- 


155 
110 


40 
40 


130 
95 


40 
40 


120 
85 


'SB3 


Full Standby Current 
(Both Ports -All 
CMOS Level Inputs) 


Both Ports CE l and 
CEr> Vcc -0.2V 
V, N >V cc -0.2Vor 
V lN < 0.2V, f = 0< 5 > 


MIL. [a 


— 


. ^11 


V*:-; 7 " 


— 


~ 


— 


1.0 
0.2 


30 
10 


mA 


COM'L SA 
LA 


1.2 

4 •« 


'is'".- 

: 5- " 


1.2 
0.4 


15 
5 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 
4 


'SB4 


Full Standby Current 
(One Port-All 
CMOS Level Inputs, 
f = 0(5)) 


One Port CE L or 
CE R > V cc -0.2V 
Mn > V cc -0.2V or 
V IN < 0.2V 
Active Port Outputs 
Open.f = f MA x (4) 


MIL SA 
LA 


"J:-::;.-- 


f~ 


- 


- 


- 


- 


40 
35 


125 

95 


mA 


COM'L. [a 


: 50:.. 

46 :: ' 


150 
115 


45 
42 


137 
105 


40 
35 


115 
90 


40 
35 


105 
80 




NOTES: 

1. x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125° C temperature range only. 

4. At f = f MAX , address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/t RC , and using "AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 1 > (Continued) <v cc = 5.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


7130x55 
7140x55 


7130x70 
7140x70 


7130x90 
7140x90 


7130x100 
7140x100 


7130x120( 3 ) 

7140x120( 3 ) 


UNIT 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


'cc 


Dynamic Operating 
Current (Both Ports 
Active) 


CE=V lL 
Outputs Open 


MIL SA 
LA 


65 
65 


230 
185 


65 
65 


225 
180 


65 
65 


200 
160 


65 
65 


190 
155 


65 
65 


190 
155 


mA 


COM'L l£ 


65 
65 


180 
140 


65 
65 


180 
135 


65 
65 


180 
130 


65 
65 


180 
130 


65 
65 


180 
130 


'SB1 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L andCE R > V 1H 

f = fMAX< 4 > 


MIL SA 
LA 


25 
25 


65 
55 


25 
25 


65 
55 


25 
25 


65 
45 


25 
25 


65 
45 


25 
25 


65 
45 


mA 


COM'L. la 


25 
25 


65 
45 


25 
25 


60 
40 


25 
25 


55 
35 


25 
25 


55 
35 


25 
25 


55 
35 


'SB2 


Standby Current 
(One Port-TTL 
Level Inputs) 


CE L orCE R >V IH 
Active Port Outputs 
Open, f = f MA x (4) 


MIL ?A 
LA 


40 
40 


135 
110 


40 
40 


135 
110 


10 
40 


125 
100 


40 
40 


125 
100 


40 
40 


125 
100 


mA 


COM'L. [a 


40 
40 


115 
85 


40 
40 


110 
85 


40 
40 


110 
75 


40 
40 


110 
75 


40 
40 


110 
75 


'SB3 


Full Standby Current 
(Both Ports -All 
CMOS Level Inputs) 


Both Ports CE L and 
CEr>Vcc-0.2V 
Vin >V cc -0.2Vor 
V IN < 0.2V, f = 0< 5 > 


MIL LA 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


■1.0 

0.2 


30 
10 


1.0 
0.2 


30 
10 


mA 


COM'L SA 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 

4 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 

4 


'SB4 


Full Standby Current 
(One Port- All 
CMOS Level Inputs, 
f = 0(5)) 


One Port CE L or 
CE R >V CC -0.2V 
V| N ;>V cc -0.2Vor 
V IN £0.2V 
Active Port Outputs 
Open.f = f MA x (4) 


MIL 8A 


40 
35 


120 
90 


40 
35 


115 
85 


40 
35 


110 
80 


40 
35 


110 
80 


40 
35 


110 
80 


mA 


COM'L [a 


40 
35 


100 
75 


40 
35 


100 
75 


.40 
35 


95 
70 


40 
35 


95 
70 


40 
35 


95 
70 



NOTES: 

1. x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = f MA x. address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/t RC , and using "AC TEST 
CONDITIONS'* of input levels of GND to 3V. 

5. f = means no address or control lines change. Applies only to inputs at CMOS level standby. 



DATA RETENTION CHARACTERISTICS (L Version Only) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7130LA/IDT7140LA 
MIN. TYP.< 1 > MAX. 


UNIT 


V D R 


V cc for Data Retention 






2.0 - - 


V 


>CCDR 


Data Retention Current 


V cc = 2.0V, CE> V cc -0.2V 


MIL 


100 4000 


)iA 


COM'L 


100 1500 


U.A 


t C DR< 3 > 


Chip Deselect to Data Retention Time 


V| N > V cc -0.2V or V IN < 0.2V 




- 


ns 


t R 0) 


Operation Recovery Time 


W 2 > 


ns 



NOTES: 

1. V cc =2V,T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION WAVEFORM 



*- V7777r * 



4.5V ^ 



DATA RETENTION MODE 



f- 



4.5V 



^\SS£ 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1, 2&3 




5V 



5V 



DATA 0UT - 



775Q 



1250Q 



± 100pF* 

'30pF for 25ns, 30ns, 
5ns and 45ns versions) 



DATA 0UT - 



77511 



12500 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for tHz.tLZ^wz.andtow) 



r Including scope and jig. 



5V 



sm 



BUSY 



:270Q 



± 100pF* 



BUSY 



INT" 5 



270Q 
y 30pF* 



Figure 3. BUSY and INT 
Output Load 



* Including scope and jig. 



Figured BUSY and INT 

Output Load (for 25ns and 

30ns versions) 
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1 DT71 30SA/LA AN D 1 DT71 40S A/LA 
CMOS DUAL-PORT RAMS 8K(1Kx 8-BIT) 








MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 


SYMBOL 


PARAMETER 


7130X25(2) 

7140x25< 2 > 

MIN. MAX. 


7130x30( 2 ) 

7140x30< 2 > 

MIN. MAX. 


MIIN 


7130X35J2 
7140x35< 2) 
I. MAX. 


7130x45 

7140x45 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 


30 m f 


35 


- 


45 


- 


ns 


*AA 


Address Access Time 


25 


... '-1919 "® 


- 


35 


- 


45 


ns 


*ACE 


Chip Enable Access Time 


25 


- >& ll;;,.' :::;; 30 


- 


35 


- 


45 


ns 


*AOE 


Output Enable Access Time 


12 


a%J1P 15 


- 


25 


- 


30 


ns 


^H 


Output Hold From Address Change 


JT% 


llo' : ' v 





- 





- 


ns 


*LZ 


Output Low Z Time ( 1 - 4 ) 


o ..,,%. l|.' :: - : 





5 


- 


5 


- 


ns 


*HZ 


Output High Z Time 0.4) 


-*<?%X& w: io 


12 


_ 


15 


- 


20 


ns 


Vu 


Chip Enable to Power Up Time ( 4 ) 


4ffW" ' 








- 





- 


ns 


Vd 


Chip Disable to Power Down Time ( 4 ) 


"■ ; - 50 


50. 


- 


50 


- 


50 


ns 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Continued) 


SYMBOL 


PARAMETER 


7130x55 
7140x55 

MIN. MAX. 


7130x70 

7140x70 

MIN. MAX. 


7130x90 
7140x90 

MIN. MAX. 


7130x100 

7140x100 

MIN. MAX. 


7130 
7140 
MIN. 


x 120< 3 > 

x120< 3 > 

MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


55 


70 


90 


- 


100 


120 


- 


ns 


*AA 


Address Access Time 


55 


70 


- 


90 


100 


- 


120 


ns 


*ACE 


Chip Enable Access Time 


55 


70 


- 


90 


100 


- 


120 


ns 


*AOE 


Output Enable Access Time 


35 


40 


- 


40 


40 


- 


60 


ns 


^H 


Output Hold From Address Change 








10 


- 


10 


10 


- 


ns 


*LZ 


Output Low Z Timet 1 - 4 ) 


5 


5 


5 


- 


5 


5 


- 


ns 


*HZ 


Output High Z Timed- 4 ) 


30 


35 


- 


40 


40 


- 


40 


ns 


*PU 


Chip Enable to Power Up Time ( 4 > 











- 








- 


ns 


*PD 


Chip Disable to Power Down Time ( 4 ) 


50 


50 


- 


50 


50 


- 


50 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to + 70 °C temperature range only. 

3. -55° C to + 125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. "x" in part numbers indicates power rating (S or L). 



TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE ' 



ADDRESS 



DC 



X 



DATA out 



PREVIOUS DATA VALID 



XXXX 



jzk 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DU AL-PORT RAMS 8K (1 K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE 



DATA out 



CURRENT 





NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = V, L . 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vj L 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K x 8-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE™ 


SYMBOL 


PARAMETER 


7130 x25£ 

7140x25* ' 

MIN. MAX. 


7130x30£) 

7140 x30 l ' 

MIN. MAX. 


7130x35< 2 > 

7140x35< 2 > 

MIN. MAX. 


7130x45 

7140x45 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time(5) 


25 


30 %. 


35 - 


45 


ns 


*EW 


Chip Enable to End of Write 


20 


25 :.i%" : "% 


30 


35 


ns 


*aw 


Address Valid to End of Write 


20 


25 ,:,... " ::: l|' ;: - 


30 


35 


ns 


*AS 


Address Set-up Time 





0./-%:;/lr - 








ns 


*WP 


Write Pulse Width< e > 


20 


# : l-r 


30 


35 


ns 


*WR 


Write Recovery Time 


-, :: : : : : 


l%:P ::i:; ' 








ns 


*DW 


Data Valid to End of Write 


12 %.? i; l 


•"15 


20 


20 


ns 


*HZ 


Output High ZTime< 1 - 4 > 


,::?-" : - ; l::P' 


12 


15 


20 


ns 


*DH 


Data Hold Tme 


,,M%^' ~ 











ns 


*WZ 


Write Enabled to Output in High Z (1, 4) 


<£g%" 10 


12 


15 


20 


ns 


*ow 


Output Active From End of Write (L 4 ) 


b%- 











ns 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 7 * 



SYMBOL 


PARAMETER 


7130x55 

7140x55 

MIN. MAX. 


7130 
7140 
MIN. 


x70 
x70 
MAX. 


7130x90 

7140x90 

MIN. MAX. 


7130 x 
7140 x 
MIN. 


100 
100 
MAX. 


7130x120< 3 > 

7140x1 20 < 3 > 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time(5) 


55 


70 


- 


90 


100 


- 


120 


ns 


*EW 


Chip Enable to End of Write 


40 


50 


- 


85 


90 


- 


100 


ns 


W 


Address Valid to End of Write 


40 


50 


- 


85 


90 


- 


100 


ns 


Us 


Address Set-up Time 








- 








- 





ns 


W 


Write Pulse Width* 6 ) 


40 


50 


- 


55 


55 


- 


65 


ns 


Vr 


Write Recovery Time 








- 








- 





ns 


*DW 


Data Valid to End of Write 


20 


30 


- 


40 


40 


- 


40 


ns 


*HZ 


Output High 2 Time* 1 - 4 ) 


30 


_ 


35 


40 


- 


40 


40 


ns 


*DH 


Data Hold Tme 








- 








- 





ns 


*WZ 


Write Enabled to Output in High 2 (1, 4) 


30 


- 


35 


40 


- 


40 


50 


ns 


W 


Output Active From End of Write 0. 4 ) 








- 








- 





ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 
0°C to + 70° C temperature range only. 
-55*0 to + 125°C temperature range only. 
This parameter guaranteed but not tested. 



For MASTER/SLAVE combination, t wc = t BAA + t WP 

Specified for CT at high (refer to "Timing Waveform of Write Cycle", Note 7). 

"x" in part numbers indicates power rating (S or L). 



CAPACITANCE (T A = +25°c, f = lomhz) \ 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


V, N =0V 


11 


PF 


c 0UT 


Output Capacitance 


Vout= 0V 


11 


PF 



NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K(1Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) < 



ADDRESS 



OE 



zx 



CE 



R/W 



ss\ 



>c 



V 



- t (7) 



/" 



- W°' — ► 



DATA 0UT "~^l 



> 



DATA. 



T DW *" 



< 



>T 



.X 



tHZ (6) - 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (12 ' 3 ' 5) 



ADDRESS 



CE 



ZD< 



- — t* 



X 



R/W 



DATA lN 



X 



s r 



c 



X 



X 



5 



NOTES: 

1. R/W must be high during all address transitions. 

2. A write occurs during the overlap (t^ or t WP ) of a low CE and a low R/W. 

3. t WR is measured from the earlier of CT: or R/W" going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured _±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of t W p or t wz + tow to allow the I/O drivers to turn off and 
data to be placed on the bus for the required t DW . If OE is high during an R/W controlled write cycle, this requirement does not apply and the write 
pulse can be as short as the specified t WP . 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K(1Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (8) 



SYMBOL 


PARAMETER 


7130 x25< 

7140x25™ 

MIN. MAX. 


7130x30] 

7140x30*' 

MIN. MAX. 


7130 x35< 1 > 

7140x35< 1 > 

MIN. MAX. 


7130x45 

7140x45 

MIN. MAX. 


UNIT 


BUSY TIMING (FOR MASTER IDT7130 ONLY) 


*BAA 


BUSY Access Time to Address 


25 


,M 


35 


35 


ns 


*BDA 


BUSY Disable Time to Address 


20 


M^'m, 


30 


35 


ns 


*BAC 


BUSY Access Time to Chip Enable 


20 


' ::: 'I;P ; 25 


30 


30 


ns 


^DC 


busy Disable Time to Chip Enable 


20 


- .. 111:!;;:::-''' 25 


25 


25 


ns 


*WDD 


Write Pulse to Data Delay 0) 


50 


#3k^ 55 


60 


70 


ns 


*DDD 


Write Data Valid to Read Data Delay < 3 > 


30 . 


%>' v 30 


35 


45 


ns 


*APS 


Arbitration Priority Set-up Time W 


5 -&3 


ll&:5 ::: ' 


5 


5 


ns 


tBDD 


BUSY Disable to Valid Data< 5 > 


' No.t!|; 


*' - Note5 


Note 5 


Note 5 


ns 


BUSY INPUT TIMING (FOR SLAVE IDT7140 ONLY) 


*WB 


Write to BUST lnput< 6 > 


o J:# ;:^ : - 











ns 


*WH 


Write Hold After BUSY* 7 ) 


liOO^' - 


20 


20 


20 


ns 


*WDD 


Write Pulse to Data Delay* 9 ) 


, : ;f:i" :: -! ;: - 50 


55 


60 


70 


ns 


^DD 


Write Data Valid to Read Data Delay < 9 ) 


"% 30 


30 


35 


45 


ns 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 



SYMBOL 


PARAMETER 


7130x55 

7140x55 

MIN. MAX. 


7130x70 

7140x70 

MIN. MAX. 


7130x90 

7140x90 

MIN. MAX. 


7130x100 

7140x100 

MIN. MAX. 


7130x120< 2 > 

7140x120< 2 > 

MIN. MAX. 


UNIT 


BUSY TIMING (FOR MASTER IDT7130 ONLY) 


*BAA 


BUSY Access Time to Address 


- 


45 


- 


45 


- 


45 


- 


50 


- 


60 


ns 


*BDA 


BUSY Disable Time to Address 


- 


40 


- 


40 


- 


45 


- 


50 


- 


60 


ns 


*BAC 


BUSY Access Time to Chip Enable 


- 


35 


- 


35 


- 


45 


. - 


50 


- 


60 


ns 


*BDC 


BUSY Disable Time to Chip Enable 


_ 


30 


- 


30 


- 


45 


- 


50 


- 


60 


ns 


*WDD 


Write Pulse to Data Delay ( 3 ) 


. - 


80 


- 


90 


- 


100 


- 


120 


- 


140 


ns 


^OD 


Write Data Valid to Read Data Delay < 3 > 


- 


55 


- 


70 


- 


90 


- 


100 


- 


120 


ns 


*APS 


Arbitration Priority Set-up Time < 4 > 


5 


- 


5 




5 


- 


5 


- 


5 


- 


ns 


*BDD 


EU5Y Disable to Valid Data< 5 > 


- 


Note 5 


- 


Note 5 


- 


Note 5 


- 


Note 5 


- 


Note5 


ns 


BUSY INPUT TIMING (FOR SLAVE IDT7140 ONLY) 


*WB 


Write to BUSY lnput< 6) 





- 










- 





- 





_ 


ns 


*WH 


Write Hold After EU5Y < 7 > 


20 


- 


20 




20 


- 


20 


- 


20 


- 


ns 


*WDD 


Write Pulse to Data Delays 


- 


80 


- 


90 


- 


100 


- 


120 


- 


140 


ns 


*DDD 


Write Data Valid to Read Data Delay ( 9 ) 


- 


55 


- 


70 


- 


90 


- 


100 


- 


120 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°Cto +125° C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (For Master IDT7130 only)". 

4. To ensure that the earlier of the two ports wins. 

5. t BDD is a calculated parameter and is the greater of 0, t WDD - t WP (actual or t DDD - t WP (actual)). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. "x" in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave IDT71 40 
Only)". 
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[DT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ WITH BUSY (1 ' 23) (FOR MASTER IDT7130 ONLY) 



ADDR R 



FVWh 



DATA | N r 



ADDR, 



BOSYi 



DATAqutl 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. 0~E" at LO for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY <1 ' 2 ' 3) (FOR SLAVE IDT7140 ONLY) 





ADDR R 



R/Wr 



DATA | N R 



ADDR, 



DATAqutl 









*wc 










i 


( 




MATCH 


/ 


( 
















A 




*wr 


t 


' 








+ 




Idh 






* T uw 










) 


£ VALID 


> 


: 














X 




MATCH 






















*WDD 








* 




C VALID 












■* 


-tn 


■jn - 


» 





NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE" at LO for the reading port. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. . 

3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7140 ONLY) 



W- 



R/W 



BUSY 



x 



"V 



r 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 1 , CE ARBITRATION 
CE L VALID FIRST: 

L AND R ' X ADDRESSES MATCH 



DC 



CT R 
BUSY R 
CE R VALID FIRST: 




J 



"\. 



"\ 



J r 



L ANC?R X ADDRESSES MATCH 



DC 



CE" L 
bOsy l 



\ 



r 



"v 



"Y 



j r 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION (1) 
LEFT ADDRESS VALID FIRST: 

t RC OR t W c ■ 



Z3C 



ADDR L 
ADDR R 
BLJSY R 
RIGHT ADDRESS VALID FIRST: 



ADDR 



ADDRESSES MATCH 



3C 



T BAA »■ 



\ 



ADDRESSES DO NOT MATCH 



X 



DC 



y 



ADDR 



BUSY, 







*KO OR *WC 












- ) 


( 


ADDRESSES MATCH 


1 


r 


ADDRESSES DO NOT MATCH 


X 


*APS 


«« +• 






") 


E 


x 




< t 


^ 




4 * 














? 










> 






i 





NOTB _ 

1. CE L =CE R =V jL 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K(1Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 








SYMBOL 


PARAMETER 


7130 x25™ 

7140x25*' 

MIN. MAX. 


7130x30i 1 .J 

7140x30 (l} 

MIN. MAX. 


7130x35< 1 > 
7140x35< 1 > 

MIN. MAX. 


7130x45 

7140x45 

MIN. MAX. 


UNIT 


INTERRUPT TIMING 


*AS 


Address Set-up Time 








■ 





ns 


*WR 


Write Recovery Time 





,,,': : :••,:>:. ^'.^ ~ 








ns 


*INS 


Interrupt Set Time 


-,,,,,xs: : t .25f : : 


?$'£'•' 30 


35 


40 


ns 


*INR 


Interrupt Reset Time 


Wm--*" ""' 25 


30 


35 


40 


ns 



AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 



SYMBOL 


PARAMETER 


7130x55 

7140x55 

MIN. MAX. 


7130x70 

7140x70 

MIN. MAX. 


7130x90 

7140x90 

MIN. MAX. 


7130x100 

7140x100 

MIN. MAX. 


7130x120( 2 ) 

7140x120< 2 > 

MIN. MAX. 


UNIT 


INTERRUPT TIMING 


*AS 


Address Set-up Time 

















ns 


*WR 


Write Recovery Time 

















ns 


*INS 


Interrupt Set Time 


45 


50 


55 


60 


70 


ns 


*INR 


Interrupt Reset Time 


45 


50 


55 


60 


70 


ns 




NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to + 125°C temperature range only. 

3. "x" in part numbers indicates power rating {S or L). 



TIMING WAVEFORM OF INTERRUPT MODE < 1 - 2 > 
LEFT SIDE SETS INTr : 



ADDR 



R/W, 



INT R 



J( 



WRITE 3FF 



"\ 



^ 



3SE 



XZ 



j c 



RIGHT SIDE CLEARS INT R : 



™> OMttxXxMOMttxSxra 



«*. mzzzzzzzzzzzz* 



READ 3FF 



)C 



*- N\\\\\\\\\\\\\\\\\\\\Vk 



f 



INT R 



I 



NOTES: 

1. CE_ L = CE_r= V IL 

2. INT L and INT R are reset to V 0H during power up. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF INTERRUPT MODE (1,2) 
RIGHT SIDE SETS lNT L : 



ADDR R 

R/w R 

INT, 



4 



WRITE 3FE 



^ 



"\ 



3BE 



7^ 



LEFT SIDE CLEARS INT L : 



ADDR, 



^ ////////////// z? 



READ 3FE 



«t. AWWWWWWWWWVA 



INT, 



:xz 



)C 



y 



jT 



NOTES: 

1. CE_ l =CE_r=^ l 

2. INT R and INT L are reset (high) during power up. 



16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 



LEFT 






RIGHT 


— — . *- 


R/W IDT7130 R/W 

MASTER 

BUSY BUSY 






R/W < 
















" ■ ' < 


p 












Kr- +5V +5V— V 










R/W R/W 

IDT7140 

SLAVE < 1 > 
BUSY BUSY 



























R/W 
BUSY 



NOTE: 

1. No arbitration in 1DT7140 (SLAVE). "BUSY-IN inhibits write in IDT7140 (SLAVE). 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL DESCRIPTION: 

The IDT7130/40 provides two ports with separate control, ad- 
dress and I/O pins that permit independent access for reads or 
writes to any location in memory. ThelDT7 1 30/40 has an automatic 
power down feature controlled by CE. The CE controls on-chip 
power down circuitry that permits the respective port to go into a 
standby mode when not selected (CE high). When a port is en- 
abled, access to the entire memory_array is permitted. Each port 
has its own Output Enable control (OE). In the read mode, the port's 
OE* turns on the output drivers when set LOW. Non-contention 
READ/WRITE conditions are illustrated in Table I. 

The interrupt flag (INT) permits communication between ports 
or systems. If the user chooses to use the interrupt function, a mem- 
ory location (mail box or message center) is assigned to each port. 
The left port interrupt flag (INTl) is set when the right port writes to 
memory location 3FE (HEX). The left port clears the interrupt by 
reading address location 3FE. Likewise, the right port interrupt flag 
(INT R ) is set when the left port writes to memory location 3FF (HEX) 
and to clear the interrupt flag (INT R ), the right port must read the 
memory location 3FF. The message (8 bits) at 3FE or 3FF is user- 
defined, if the interrupt function is not used, address locations 3FE 
and 3FF are not used as mail boxes, but as part of the random ac- 
cess memory. Refer to Table II for the interrupt operation. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip en- 
able match down to 5ns mini mum a nd determine which port has 
access. In all cases, an active BUSY flag will be set for the delayed 
port. 

The BUSY flags are provided for the situation when both ports 
simultaneously access the same memory location. When this situ- 
ation occurs, on-chip arbitration logic will det ermin e which port has 
access and sets the delayed port's BUSY flag. BUSY is set at 
speeds that permit the processor to hold the operation and its re- 
spective address and data. It is impo rtant to note that the operation 
is invalid for the po rt that h as BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 



Contention occurs when both left and right ports are active and 
both addresses match. When this situation occurs, the on-chip ar- 
bitration logic determines access. Two modes of arbitration are 
provided: (1) if the addresses match and are valid before CE, on- 
chip control logic arbitrates between CE L and CE R for access; or (2) 
if the CEs are low before an address match, on-chip control logic 
arbitrates between the left and right addresses for acce ss (refe r to 
Table III) . In either mode of arbitration, the delayed port's BUSY flag 
is set and will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in a dual- 
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and the ad- 
dresses for each chip a rrive at the same time, it is po ssible t hat one 
will activate its BUSY L while another activates its BUSY R signal. 
Both sides are now busy and the CPUs will wait indefinitely for their 
port to become free. 

To avoid this "Busy Lock-Out" problem, IDT has developed a 
MASTER/SLAVE approach where onl y one h ardware arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which allow an 
interface to the MASTER with no external components and with a 
speed advantage over other systems. 

When expanding dual-port RAMs in widt h, the writing of the 
SLAVE RAMs must be delayed, until after the BUSY input has set- 
tled. Otherwise, the SLAVE chip may begin a write cycle during a 
contention sit uation . Conversely, the write pulse must extend a 
hold ti me past BUSY to ensure that a write takes place after the con- 
tention is resolved. This timing is inherent in all dual-port memory 
systems where more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the maxi- 
mum arbitration time of the MASTER. If, then, a co ntentio n occurs, 
the write to the SLAVE will be inhibited due to BUSY from the 
MASTER. 




S5-15 



I DT71 30S A/LA AN D I DT71 40S A/LA 
CMOS DUAL-PORT RAMS 8K(1Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLES 

TABLE I -NON-CONTENTION 
READ/WRITE CONTROL (4) 



LEFT OR RIGHT PORT < 1 > 


FUNCTION 


R/W 


CE 


OE 


D0-7 


X 


H 


X 


Z 


Port Disabled and in Power Down 
Mode, l SB2 or l SB4 


X 


H 


X 


Z 


CE R - CE L = H, Power Down 
Mode, l SB1 or l S B3 


L 


L 


X 


DATA lN 


Data on Port Written Into Memory {2) 


H 


L 


L 


DATA out 


Data in Memory Output on Port (3) 


H 


L 


H 


Z 


High Impedance Outputs 



NOTES: 

1. A ql -A9 l*-Aor-A9R 

2. If BUSY = L, data is not written. 

3. IfBUSY = L, data may not be valid, see t WDD and t DDD timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 



TABLE II -INTERRUPT FLAG 



(1,4) 



LEFT PORT 


RIGHT PORT 


FUNCTION 


R/W L 


CE L 


OE L 


A l-A 9L 


INT L 


R/W R 


CE R 


OE R 


A 0L~A9R 


INT R 


L 


L 


X 


3FF 


X 


X 


X 


X 


X 


L {2) 


Set Right JNT r Flag 


X 


X 


X 


X 


X 


X 


L 


L 


3FF 


H <3) 


Reset Right TnTr Flag 


X 


X 


X 


X 


L 0) 


L 


L 


X 


3FE 


X 


Set Left lNT L Flag 


X 


-L 


L 


3FE 


H (2) 


X 


X 


X 


X 


x 


Reset Left iNT L Flag 



NOTES: _____ 

1. A ssume s BUSY L - BUSYr 

2. If BUSY L = L, then NC. 



If BUSYr = L.thenNC. 
H = HIGH,L= LOW,X = 



DON'T CARE, NC= NO CHANGE 



TABLE 111 - ARBITRATION < 



LEFT PORT 


RIGHT PORT 


FLAGS 0) 


FUNCTION 


CE L 


Aol- A 9L 


CEr 


Aor- A 9R 






BUSY L 


BUSY R 


H 


X 


H 


X 


H 


H 


No Contention 


L 


Any 


H 


X 


H 


H 


No Contention 


H 


X 


L 


Any 


H 


H 


No Contention 


L 


* A0R-A9R 


L 


* Aol-Aql 


H 


H 


No Contention 


ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 


L 


LV5R 


L 


LV5R 


H 


L 


L-Port Wins 


L 


RV5L 


L 


RV5L 


L 


H 


R-Port Wins 


L 


Same 


L 


Same 


H 


L 


Arbitration Resolved 


L 


Same 


L 


Same 


L 


H 


Arbitration Resolved 


CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 


LL5R 


= A0R-A9R 


LL5R 


= A0L-A9L 


H 


L 


L-Port Wins 


RL5L 


= A0R-A9R 


RL5L 


= Aol-Aql 


L 


H 


R-Port Wins 


LW5R 


= A0R-A9R 


LW5R 


= A0L-A9L 


H 


L 


Arbitration Resolved 


LW5R 


= A0R-A9R 


LW5R 


= A0L-A9L 


L 


H 


Arbitration Resolved 



NOTE: 

1 . TNT Flags Don't Care. 

2. X = DON'T CARE, L = LOW, H = HIGH 

LV5R = Left Address Valid > 5ns before right address. 
RV5L = Right Address Valid > 5ns before left address. 



Same - Left and Right Addresses match within 5ns of each other. 

LL5R = Left CE_= LOW > 5ns before Right CE. 

RL5L = Right CE = LOW_> 5ns before Left CE. 

LW5R = Left and Right CE - LOW within 5ns of each other. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAMS 8K (1 K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



P 
C 

J 

L48 
L52 
F 

25 

30 

35 

45 

55 

70 

90 

100 

120 

LA 
SA 

I 7130 
7140 



Commercial (0°Cto +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 



Plastic DIP 

Sidebraze DIP 

Plastic Leaded Chip Carrier 

48-Pin Leadless Chip Carrier 

52-Pin Leadless Chip Carrier 

Flatpack 



Commercial Only ^ 
Commercial Only 
Commercial Only 



Military Only 

Low Power 
Standard Power 




Speed in Nanoseconds 



8K (1K x 8-Bit) MASTER Dual-Port RAM 
8K (1 K x 8-Bit) SLAVE Dual-Port RAM 
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HIGH-SPEED 
1Kx 9 DUAL-PORT 
STATIC RAM WITH BUSY 



ADVANCE 

INFORMATION 

IDT 7010 

IDT 70104 



FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT7010/70104S 
Active: -- -mW(typ.) 
Standby: — mW(typ.) 

- IDT7010/70104L 
Active: — mW(typ.) 
Standby: — mW(typ.) 

• Fully asynchronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could be 
used as the parity bit. 

• MASTER IDT7010 easily expands data bus width to 18 bits or 
more using SLAVE IDT70104 chip 

• On-chip port arbitration logic (IDT7010 only) 

• BUSY output flag on Master; BUSY input on Slave 

• Battery backup operation— 2V data retention 

• TTL compatible, signal 5V (±10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7010/IDT70104 are high-speed 1K X 9 dual port static 
RAMs. The IDT7010 is designed to be used as a stand-alone 9-bit 
dual-port RAM or as a "MASTER" dual-port RAM together with the 
IDT70104 "SLAVE" dual-port in 18-bit-or-more word width sys- 
tems. Using the IDT MASTER/SLAVE dual-port RAM approach in 
18 bit or wider memory system applications results in full-speed, 
error-free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asynchronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by CE permits the on-chip circuitry 
of each port to enter a very low standby power mode. 

The devices utilize a 9-bit wide data path to allow for control/ 
data and parity bits at the user's option. This feature is especially 
useful in data communications applications where it is necessary 
to use a parity bit for transmission/reception error checking. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 25ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — uW from a 2V battery. 

The IDT701 0/701 04 devices are packaged in 48-pin sidebrazed 
or plastic DIPs, 48- or 52-pin LCCs and 52-pin PLCCs. The military 
devices are processed 100% in compliance to the test methods of 
MIL-STD-883, method 5004. 



FUNCTIONAL BLOCK DIAGRAM 

R/W L 




I/Ool 
(1) EUS7 L -+ 



NOTE: 

1. 7010(MASTER) : BUSY is open drain output and requires pullup resistor. 
70104(SLAVE): BUS? is input 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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DSC-1047/- 




HIGH-SPEED 
1Kx 9 DUAL-PORT 
STATIC RAM WITH 
INTERRUPT AND BUSY 



ADVANCE 

INFORMATION 

IDT 70101 

IDT 70105 



FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low- power operation 

- IDT70101/70105S 
Active: — mW(typ.) 
Standby: ~mW(typ.) 

- IDT70101/70105L 
Active: — mW{typ.) 
Standby: — mW(typ.) 

• Fully asychronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could be 
used as the parity bit. 

• MASTER IDT7010Teasily expands data bus width to 18 bits 
or more using SLAVE I DT70 105 chip 

• On-chip port arbitration logic (IDT70101 only) 

• BUSY output flag on Master; BUSY input on Slave 

• TNT (INTERRUPT) flag for port-to-port communication 

• Battery backup operation - 2V data retention 

• TTL compatible, signal 5V (± 10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT70101/IDT70105 are high-speed 1K x 9 dual-port static 
RAMs. The IDT701 01 is designed to be used as a stand-alone 9-bit 
dual-port RAM or as a "MASTER" dual-port RAM together with the 
IDT70105 "SLAVE" dual-port in 18-bit-or-more word width sys- 
tems. Using the IDT MASTER/SLAVE dual-port RAM approach in 
18 bit or wider memory system applications results in full-speed, 
error-free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asychronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by CE permits the on-chip circuitry 
of each port to enter a very low standby power mode. 

The devices utilize a 9-bit wide data path to allow for data/con- 
trol and parity bits at the user's option. This feature is especially 
useful in data communications applications where it is necessary 
to use a parity bit for transmission/reception error checking. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 25ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — jjW from a 2V battery. 

The IDT70101/70105 devices are packaged in 52-pin LCCsand 
52-pin PLCCs. The military devices are processed 100% in com- 
pliance to the test methods of MIL-STD-883, method 5004. 




FUNCTIONAL BLOCK DIAGRAM 

R/W L - 
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NOTES: 

1. 70101 (MASTER): BUSY is open drain output and requires pullup resistor. 70105(SLAVE): BUSY is input 

2. TRT is open drain output and requires pullup resistor. 

3. Arbitration Logic is for IDT70101 (master). 

CEMOS is a trademark of Integrated Device Technology, Inc. 
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DSC-1048/- 




CMOS DUAL-PORT RAM 
16K(2Kx 8-BIT) 



IDT7132SA/LA 
IDT7142SA/LA 



FEATURES: 

• High-speed access 

- Military: 45/55/70/90/1 00/1 20ns (max.) 

- Commercial: 25/30/35/45/55/70/90/1 00ns (max.) 

• Low-power operation 

- IDT7132/42SA 
Active: 325mW (typ.) 
Standby: 5mW (typ.) 

- IDT7132/42LA 
Active: 325mW (typ.) 
Standby: 1mW (typ.) 

• Fully asynchronous operation from either port 

• MASTER IDT7132 easily expands data bus width to 16-or-more 
bits using SLAVE IDT7142 

• On-chip port arbitration logic (IDT7132 only) 

• BUSYoutput flag on IDT7132; BUSY input on IDT7142 

• Battery backup operation— 2V data retention 

• TTL-compatible, single 5V±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87002 



DESCRIPTION: 

The IDT7132/IDT7142 are high-speed 2K x 8 dual-port static 
RAMs. The IDT7132 is designed to be used as a stand-alone 8-bit 
dual-port RAM or as a "MASTER" dual-port RAM together with the 
IDT7142 "SLAVE" dual-port in 16-bit-or-more word width systems. 
Using the IDT MASTER/SLAVE dual-port RAM approach in 16-or- 
more-bit memory system applications results in full-speed, error- 
free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asynchronous 
access for reads or writes to any location in memory. An automatic 
power down feature, controlled by CE, permits the on-chip cir- 
cuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only 325mW of power at 
maximum access times as fast as 35ns. Low-power (LA) versions 
offer battery backup data retention capability, with each dual-port 
typically consuming 200j±W from a 2V battery. 

The I DT7 132/71 42 devices are packaged in a 48-pin sidebraze 
or plastic DIP, 48- or 52-pin LCC, 52-pin PLCC, and a 48-lead 
flatpack. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 



FUNCTIONAL BLOCK DIAGRAM 
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NOTES: 

1. IDT7132 (MASTER): BUSY is open drain output and requires pullup resistor. 
IDT7142 (SLAVE): 1057 is input. 

CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



CElC 


1 


W 


48 


3 Vcc 


R/W L C 


2 




47 


^CEr 


BUBY L L 


3 




46 


=] R/Wr 


a 101 _c: 


4 




45 


3 Eu3Y R 


oe l c 


5 




44 


^ A 10 r 


Aol 11 


6 




43 


^DE R 


A 1L C 


7 




42 


11 A r 


A 2L C 


8 




41 


3 A 1R 


A3L 11 


9 




40 


3 A 2R 


A 4L C 


10 




39 


3 A 3R 


A 5L [= 


11 


P48-1, 


38 


3 A 4R 


A6L 11 


12 


C48-.1 


37 


^ A 5R 


A7L r 

A 8L f 
A 9 |C 


13 
14 

15 


& 
C48-2 


36 
35 
34 


3 A 6R 
5 A 7R 

^ A 8R 


i/o ol l: 


16 




33 


-3 A 9R 


l/0 1L C 


17 




32 


3 l/0 7R 


l/0 2L C 


18 




31 


3 "°6R 


l/0 3L C 


19 




30 


3 l/0 5 R 


i/o 4L c 


20 




29 


n l/0 4R 


l/0 5L C 


21 




28 


3 I/03R 


i/o 6L c 


22 




27 


n t/0 2R 


l/0 7L C 


23 




26 


H l/0 1R 


gndc 


24 




25 


=3 l/O 0R 



DIP 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS (1) 



INDEX- 



<^ilfet?' 



6 5 4 3 2 I I 48 47 - 



L48-1 

P 13 F48-1 
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*l>^ 




5p5 g = 




r|m<|o 




J l-l LJ LJ \. 




S 45 44 43 \ 




42 □ 


A OR 


41 rj 


Air 


40 rj 


A 2R 


39 rj 


A 3R 


38 rj 


A 4 R 


37 rj 


AfiR 


36 rj 


Arr 


35 r j 
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33 rj 


A 9 r 


32 CI 


I/0 7R 


31 r] 


l/OflR 



INDEX' 
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48-PIN LCC/FLATPACK 
TOP VIEW 



l>- - 1 a l>- 




SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


'C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 
1 



Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
I N GS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 
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52-PIN LCC/PLCC 
TOP VIEW 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V i 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V -t 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V lL 


Input Low Voltage 


-0.50) 


_ 


0.8 


V 



NOTE: 

1 . V IL (min.) = -3.0V for pulse width less than 20ns. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K(2Kx8-BlT) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (V cc = 5.ov±io%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7132SA 

IDT7142SA 

MIN. MAX. 


IDT7132LA 

IDT7142LA 

MIN. MAX. 


UNIT 


Hul 


Input Leakage Current 


V cc = 5.5V,V, N =0VtoV cc 


10 


5 


flA 


I'ldI 


Output Leakage Current 


CE=V|h -.Vqut = 0VtoV cc 


10 


5 


JIA 


Vol 


Output Low Voltage (l/O - l/0 7 ) 


'ol = 4mA 


0.4 


0.4 


V 


Vol 


Open Drain Output Low 
Voltage (BUSY) 


l 0L = 16mA 


0.5 


0.5 


V 


Voh 


Output High Voltage 


Ioh = -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 1 > (V cc - 5.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


7132 
7142 


x25<2> 
x25(2) 


7132x30< 2 > 
7142x30 (2) 


7132x35< 2 > 
7142x35< 2 > 


7132x45 
7142x45 


UNIT 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


'cc 


Dynamic Operating 
Current (Both Ports 
Active) 


CE=V IL 
Outputs Open 

f = f MAX< 4 > 


MIL. SA 
LA 


: 


: 


: 


%: 


: 


■ : 


75 
75 


230 
185 


mA 


COM'L f^ 


75 
75 


250 
180 


75 ::: 
75 • 


•• : ^40:- 

■■>. 170 


75 
75 


195 
155 


75 
75 


190 
145 


'SB1 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L andCE R > V, H 
f = W 4 > 


MIL SA 
■ LA 


_ 


_ 


_ ' : '' ::: 


••iis-— 


_ 


_ 


25 
25 


65 
55 


mA 


COM'L [a 


25 
25 


65 
45 


25 "•. 


r 65 
45 


25 
25 


65 
45 


25 
25 


65 

45 


>SB2 


Standby Current 
(One Port -TTL 
Level Inputs) 


CE L orCE R >V IH 
Active Port Outputs 
Open, f = f MAX < 4 > 


MIL. SA 
LA 


— 


_ 


t^L-:*- 


- 


_ 


- 


40 
40 


135 
110 


mA 


COM'L la 


50 
50 


170 ;: 

120fe: : . 


V46 
. 46' 


155 
110 


40 
40 


130 
95 


40 
40 


120 
85 


'SB3 


Full Standby Current 
(Both Ports -All 
CMOS Level Inputs) 


Both Ports C"E L and 
C! R >V CC -0.2V 
Vin >V cc -0.2Vor 
V lN < 0.2V, f = 0< 5 > 


MIL fA 


- 


1|| 


m- 


— 


— 


— 


1.0 
0.2 


30 
10 


mA 


COM'L SA 


1.2 
0.4 


"15" : - 

:•. 5.-V" 


1.2 
0.4 


15 
5 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 

4 


'SB4 


Full Standby Current 
(One Port -All 
CMOS Level Inputs, 
f = 0(5)) 


One Port CE L or 
CE R >V CC -0.2V 
Vin ^ V cc -0.2V or 
V, N ^0.2V 
Active Port Outputs 
Open.f = f MAX W 


MIL. pA 
LA 


~sl? 


l# 


- 


- 


- 


- 


40 
35 


125 
95 


mA 


COM'L la 


50 

' : 46 ;-.-.. 


? 150 
115 


45 
42 


137 
105 


40 
35 


115 
90 


40 
35 


105 
80 



NOTES: 

1 . x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = f MAX , address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/t Rc . and using "AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx8-BlT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 1 > (Continued) <v cc = 5.0V ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


7132x55 
7142x55 


7132x70 
7142x70 


7132x90 
7142x90 


7132 
7142 


x100 
x100 


7132x120< 3 ) 
7142x120< 3 > 


UNIT 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


TYP. 


MAX. 


'cc 


Dynamic Operating 
Current (Both Ports 
Active) 


CE =V iL 
Outputs Open 

f = W< 4 > 


MIL SA 
LA 


65 
65 


230 
185 


65 
65 


225 
180 


65 
65 


200 
160 


65 
65 


190 
155 


65 
65 


190 
155 


mA 


COM'L. ^ 


65 
65 


180 
140 


65 
65 


180 
135 


65 
65 


180 
130 


65 
65 


180 
130 


65 
65 


180 
130 


'SB1 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L and"CE R > V, H 
f = W 4 > 


MIL. SA 
LA 


25 
25 


65 
55 


25 
25 


65 
55 


25 

25 


65 

45 


25 
25 


65 
45 


25 
25 


65 
45 


mA 


COM'L l£ 


25 
25 


65 
45 


25 
25 


60 
40 


25 
25 


55 
35 


25 
25 


55 
35 


25 
25 


55 
35 


•sB2 


Standby Current 
(One Port-TTL 
Level Inputs) 


CE L orCE R >V IH 
Active Port Outputs 
Open, f = f MAX (4) 


MIL ?A 
LA 


40 
40 


135 
110 


40 
40 


135 
110 


10 
40 


125 
100 


40 
40 


125 
100 


40 
40 


125 
100 


mA 


COM'L. f£ 


40 
40 


115 
85 


40 
40 


110 
85 


40 
40 


110 
75 


40 
40 


110 
75 


40 
40 


110 
75 


>SB3 


Full Standby Current 
(Both Ports -All 
CMOS Level Inputs) 


Both Ports UE L and 
CE R >V CC -0.2V 
V| N >V cc -0.2Vor 
V, N < 0.2V, f = 0< 5 > 


MIL f* 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


mA 


COM'L f£ 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 
4 


1.0 
0.2 


15 
4 


'sB4 


Full Standby Current 
(One Port-All 
CMOS Level Inputs, 
f = 0(5)) 


One Port CE L or 
CE R >V CC -0.2V 
Vin >V cc -0.2Vor 
V IN ^0.2V 
Active Port Outputs 
Open.f = f MAX (4) 


MIL SA 
LA 


40 
35 


120 
90 


40 
35 


115 
85 


40 
35 


110 
80 


40 
35 


110 
80 


40 
35 


110 
80 


mA 


COM'L f£ 


40 
35 


100 
75 


40 
35 


100 
75 


40 
35 


95 
70 


40 
35 


95 
70 


40 
35 


95 
70 




NOTES: 

1 . x in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to + 1 25° C temperature range only. 

4. At f = f MAX , address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/t RC , and using "AC TEST 
CONDITIONS" of input levels of GND to 3V. 

5. f = means no address or control lines change. Applies only to inputs at CMOS level standby. 



DATA RETENTION CHARACTERISTICS (la version Only) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7132LA/IDT7142LA 
MIN. TYP.< 1 > MAX. 


UNIT 


V D R 


V cc for Data Retention 






2.0 


V 


'CCDR 


Data Retention Current 


V cc - 2.0V, CE >V CC -0.2V 
ViN>Vcc-0.2VorV lNl ^ 0.2V 


MIL. 


100 4000 


RA 


COM'L 


100 1500 


HA 


t C DR< 3 > 


Chip Deselect to Data Retention Time 






- - 


ns 


t R (3) 


Operation Recovery Time 


W 2 > 


ns 



NOTES: 

1. V cc = 2 V.T A = +25°C 

2. *rc = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION WAVEFORM 



4.5V 



» 2ZZZ2^ 



DATA RETENTION MODE 



\. 



V DR > 2V 



f- 



4.5V 



^ssss: 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 , 2 & 3 



DATA 0UT - 



7750 • 



5V 



: 1250O 



± 100pF* 
'30pFfc 
5ns and 45ns versions) 



(30pF for 25ns, 30ns, 
35 



DATA 0UT - 



775Q 



5V 
12500 

T 5 P F * 



Figure 1. Output Load 



' Including scope and jig. 



Figure 2. Output Load 
(for tHz.t^.twz. and t ow ) 



5V 



BUSY 



270H 
100pF* 



5V 



BUSY 



#7Qfi 
30pF* 



Figure 3. BUSY Output Load 
(IDT7132 only) 



* Including scope and jig. 



Figure 4. BUSY 

Output Load (for 25ns and 

30ns versions) 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 5) 



SYMBOL 


PARAMETER 


7132x25 * 

7142 x 25 w 

MIN. MAX. 


7132 x 30 * 
7142 x 30 w 
MIN. MAX. 


7132x352 

7142x35 {2 > 

MIN. MAX. 


7132x45 

7142x45 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 


30 -f 


35 


45 


ns 


*AA 


Address Access Time 


25 


iX9 w ' 


35 


45 


ns 


VcE 


Chip Enable Access Time 


25 


- ....... life*' 30 


35 


45 


ns 


*AOE 


Output Enable Access Time 


12 


- • ' 15 


25 


30 


ns 


*OH 


Output Hold From Address Change 


- s. 


•IIQ"^ 








ns 


*LZ 


Output Low Z Time 0> 4 ) 


o .., %, :;; 


f i; o 


5 


5 


ns 


*HZ 


Output High Z Time 0.4) 


- ...<CS'%iT 


12 


15 


20 


ns 


*PU 


Chip Enable to Power Up Time < 4 ) 


Q:;::|iy|:i:,: :i;:;i " - 











ns 


*PD 


Chip Disable to Power Down Time ( 4 ) 


'-%. 50 


50 


50 


50 


ns 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) (Continued) 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to +70° C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. "x" in part numbers indicates power rating {S or L). 




SYMBOL 


PARAMETER 


7132 
7142 
MIN. 


x55 
x55 
MAX. 


7132 
7142 
MIN. 


x70 
x70 
MAX. 


7132 
7142 
MIN. 


x90 
x90 
MAX. 


7132x100 

7142x100 

MIN. MAX. 


7132 x 120< 3 > 

7142x120< 3 > 

MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


55 


- 


70 


- 


90 


- 


100 


- 


120 


ns 


*AA 


Address Access Time 


- 


55 


- 


70 


- 


90 


- 


100 


120 


ns 


*ACE 


Chip Enable Access Time 


- 


55 


- 


70 


_ 


90 


- 


100 


120 


ns 


*AOE 


Output Enable Access Time 


- 


35 


- 


40 


- 


40 


- ■ 


40 


60 


ns 


*OH 


Output Hold From Address Change 





- . 





- 


10 


- 


10 


- 


10 


ns 


*LZ 


Output Low Z Time < 1 - 4 ) 


5 \ 


_ 


5 


- 


5 


- 


5 


- 


5 


ns 


*HZ 


Output High Z Time 0.4) 


- 


30 


- 


35 


- 


40 


- 


40 


40 


ns 


*PU 


Chip Enable to Power Up Time ( 4 ) 





- 





- 





- 





_ 





ns 


l PD 


Chip Disable to Power Down Time! 4 ) 


- 


50 


- 


50 


- 


50 


- 


50 


50 


ns 



TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE < 



ADDRESS 



3( 



DATA out PREVIOUS c 



xxxx 



)C 



>2S 



S5-25 



IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 1 6K (2K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE { 



DATA OUT- 



CURRENT 




NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = V| L . 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = V, 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE ^ 



SYMBOL 


PARAMETER 


7132x25( 2 ) 

7142x25 (2) 

MIN. MAX. 


7132 x 
7142 x 
MIN. 


30( 2 ) 
30< 2 > 
MAX. 


7132X35! 2 .; 

7142 x 35 w 

MIN. MAX. 


7132x45 

7142X45 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time (5) 


25 


30 


- 


35 


45 


ns 


w 


Chip Enable to End of Write 


20 


25 


■A 


30 


35 


ns 


*AW 


Address Valid to End of Write 


20 


25 


£1- " ::: * 


30 


35 


ns 


*AS 


Address Set-up Time 





o , 111 


:;::- :: - : ' " 








ns 


W 


Write Pulse Width* 6 ) 


20 


25;i|:;l|: : .' :;:;: ' 


- 


30 


35 


ns 


*WR 


Write Recovery Time 





Ik. 0|:-" ::: " 


- 








ns 


*DW 


Data Valid to End of Write 


12 .^% 


%T5 


- 


20 


20 


ns 


*HZ 


Output High Z Time* 1 - 4 > 


,:::%:JP 


- 


12 


15 


20 


ns 


*DH 


Data Hold Tme 


..J*X? "'" ~ 





- 








ns 


*WZ 


Write Enabled to Output in High Z (1, 4) 


^§W 10 


- 


12 


15 


20 


ns 


*OW 


Output Active From End of Write (L 4) 


W 





- 








ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55 ° C to +125° C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, t wc = t BAA + t WP 

6. Specified for OE" at high (Refer to "Timing Waveform of Write Cycle", Note 7) 

7. "x" in part numbers indicates power rating (S or L). 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 1 6K (2K x 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 


SYMBOL 


PARAMETER 


7132x55 

7142x55 

MIN. MAX. 


7132x70 

7142x70 

MIN. MAX. 


7132x90 

7142X90 

MIN. MAX. 


7132 x 
7142 x 
MIN. 


100 
100 
MAX. 


7132x1 20 < 3 > 

7142x1 20 < 3 > 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time (5) 


55 . ■ - 


70 


90 


100 


- 


120 


ns 


*EW 


Chip Enable to End of Write 


40 


50 - ' 


85 


90 


- 


100 


ns 


*AW 


Address Vatid to End of Write 


40 - 


: 50 


85 


90 


- 


100 


ns 


*AS 


Address Set-up Time 


- 











- 





ns 


*WP 


Write Pulse Width 


40 


50 


55 


55 


- 


65 


ns 


*WR 


Write Recovery Time 














- 





ns 


*DW 


Data Valid to End of Write 


20 


30 


40 


40 


- 


40 


ns 


*HZ 


Output High ZTime< 1 ' 4 > 


30 


35 


40 


- . 


40 


40 


ns 


*DH 


Data Hold Tme 














- 





ns 


*wz 


Write Enabled to Output in High Z 0, 4) 


30 


35 


40 


- 


40 


50 


ns 


*0W 


Output Active From End of Write 0. 4 ) 














- 


- 


ns 




NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1, 2 and 3). 

2. 0°C to + 70° C temperature range only. 

3. -55° C to + 1 25° C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, t wc = t BAA '+ t WP 

6. Specified for OH at high (Refer to "Timing Waveform of Write Cycle", Note 7) 

7. "x" in part numbers indicates power rating (S or L). 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


V IN =0V 


11 


PF 


CqUT 


Output Capacitance 


V ut= 0V 


11 


pF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



S5-27 



IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) (1 ' 2 ' 3 ' 7) 



ADDRESS 



OE 



^< 



CE 



R/W 



^^ 



X 



v 



-x (7) 



S 



DATA 0UT -<| 
DATA, N — 



i 



T DW * 



< 



r 



jf 



y 



<mmr 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (, • 2 • : '• 5, 



ADDRESS 



CE 



^>< 



R/W 



DATA,* 



X 



X 



s 



c 



>c 



/■ 



> 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (t^ or t WP ) of a low CE and a low R/W. 

3. t WR is measured from the earlier of ClT or R/W" going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W. low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If SE is low during a R/W controlled write cycle, the write pulse width must be_the larger of t WP or (t wz + t DW ) to allow the I/O drivers to turn off and 
data to be placed on the bus for the required t DW . If OE is high during an R/W controlled write cycle, this requirement does not apply and the write 
pulse can be as short as the specified t WP . 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE < 5 > 



SYMBOL 


PARAMETER 


7132x25<\> 

7142x25 (1) 

MIN. MAX. 


7132 x30< 1 > 

7142x30 (1) 

MIN. MAX. 


7132x35< 1 > 

7142 x 35 W 

MIN. MAX. 


7132x45 

7142x45 

MIN. MAX. 


UNIT 


BUSY TIMING (FOR MASTER IDT7132 ONLY) 


*BAA 


BUSY Access Time to Address 


25 


30 


35 


35 


ns 


*BDA 


BUSY Disable Time to Address 


20 


«*::''''25:;|- 


30 


35 


ns 


*BAC 


BUSY Access Time to Chip Enable 


20 


;;i ^25 


'-" 30 


30 


ns 


*BDC 


BUSY Disable Time to Chip Enable 


20 


- . 1:%::."'' 25 . 


25 


25 


ns 


*WDD 


Write Pulse to Data Delay P) 


50 


mBh* 55 


60 


70 


ns 


^DD 


Write Data Valid to Read Data Delay* 3 ) 


30 


. '%'!%"' 30 


35 


45 


ns 


Ws 


Arbitration Priority Set-up Time < 4) 


5 -::J 


llx5 :;;:: ' - ' 


5 - 


5 


ns 


tBDD 


BUSY" Disable to Valid Data* 5 ) 


Note ;; 5; 


m - Note5 


NoteS 


Note 5 


ns 


BUSY INPUT TIMING (FOR SLAVE IDT7142 ONLY) 


Vb 


Write to BUSY !nput (6) 


4&y/W- 











ns 


*WH 


Write Hold After BTJ$T< 3 > 


15.::; : }.'*'' " 


20 


20 


20 


ns 


*WDD 


Write Pulse to Data Delay* 9 ) 


£?MW- so 


. - 55 


60 


70 


ns 


*DDD 


Write Data Valid to Read Data Delay ( 9 ) 


" : % 30 


30 


35 


45 


ns 



AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (5) 



SYMBOL 


PARAMETER 


7132x55 

7142x55 

MIN. MAX. 


7132x70 

7142x70 

MIN. MAX. 


7132x90 

7142x90 

MIN. MAX. 


7132x100 

7142x100 

MIN. MAX. 


7132 
7142 
MIN. 


x120< 2 > 

x120< 2 > 

MAX. 


UNIT 


BUSY TIMING (FOR MASTER IDT7132 ONLY) 


*BAA 


BUSY Access Time to Address 


.- 


45 




. 45 


- 45 


- 


50 


~ 


60 


ns 


*BDA 


BUSY Disable Time to Address 


- 


40 


_ 


40 


45 


- 


50 


- 


60 


ns 


*BAC 


BUSY Access Time to Chip Enable 


- 


35 


- 


35 


45 


- 


50 


- 


60 


ns 


^DC 


BUSY Disable Time to Chip Enable 


- 


30 


- 


30 


45 


- 


50 


- 


60 


ns 


*WDD 


Write Pulse to Data Delay (3) 


- 


80 . 


..'. - 


90. 


- 100 


- 


120 


- 


140 


ns 


^DD 


Write Data Valid to Read Data Delay' 3 ) 


- 


55 


- . 


70 


- 90 


_ 


100 


- 


120 


ns 


*APS 


Arbitration Priority Set-up Time (4) 


5 


'■'- 


5 


- 


5 - 


5 


- 


5 


- 


ns 


tBDD 


BTJsV Disable to Valid Data< 5 > 




Note 5 


- 


NoteS 


- Note 5 


■ - 


Note 5 


- 


Note 5 


ns 


BUSY INPUT TIMING (FOR SLAVE IDT7142 ONLY) 


*WB 


Write to BUST lnput< 6 > 





- 





- 








- 





- 


ns 


*WH 


Write Hold After BUSY < 7 ) 


20 


- 


20 


- 


20 


20 


_ 


20 


- 


ns 


^DD 


Write Pulse to Data Delay* 9 ) 


- 


80 


- 


90 


100 


- 


120 


- 


140 


ns 


^DD 


Write Data Valid to Read Data Delay ( 9 ) 


- 


55 


- 


70 


- 90 


- 


100 


- 


120 


ns 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY {For Master IDT7132 only)". 

4. To ensure that the earlier of the two ports wins. 

5. t BDD is a calculated parameter and is the greater of 0,t WDD -t WP (actual or t DDD -t WP (actual) 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. V in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With Port-to-Port Delay (For Slave 1DT71 42 
Only)". 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ WITH BUSY < 1 - 2 ' 3 ^FOR MASTER IDT7132 ONLY) 

i 



ADDR R 



DATA | N R 




NOTES: 

1. To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continously enabled for both ports. 

4. (5E at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1 ' 23, (FOR SLAVE IDT7142 ONLY) 

twn — 



ADDR R 



R/W R 



DATA, N r 



ADDR, 



MATCH 



)C 



"\ 



X 



r 



| « ■ *DW — 

jT~ VALID 



DATAqutl 



MATCH 



3(^s; 



NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7142 ONLY) 

■ ; — — W- 



R/W 



BUSY 



\ 



*~ Wb - *" 



"A. 



"*-twH~*" 



r 



s 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
CE L VALID FIRST: 

ADDR — "V 
LANDR A 



ADDRESSES MATCH 



UE L 

BUSYr 
CE R VALID FIRST: 



¥ 



"V 



"^ 



f 



ADDR """"V" 
LANDR _/\^ 

CT R 



ADDRESSES MATCH 



¥ 



CEl 



BUSY, 



"^ 



\ 



/ 



dc 



yz 




TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION (1) 
LEFT ADDRESS VALID FIRST: 

t RC OR t W c 



Z3C 



ADDR L 
ADDR R 
BUSY R 
RIGHT ADDRESS VALID FIRST: 



ADDRESSES MATCH 



3C 



\ 



ADDRESSES DO NOT MATCH 



X 



DC 



y 



■ *rc 0R two ■ 



ADDR R ^ ADDRESSES MATCH ^( ADDRESSES DO NOT MATCH ~)( 



ADDR, 



BUSY, 



NOTB __ 

1. CE L =CE R =V |L 



\ 



DC 



y 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K(2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 





LEFT 






RIGHT 


. 




R/W IDT7132 R /W 

MASTER 
BUSY BUSY 




R/W 








BUSY 




< 


► 


< 


r 

> 






>-^V\/^ + 5V +'5V -W\A-^ 






w 


™ .DT7142 RW 

SLAVE W 

BUSY BUSY 












^ 



















R/W 
BUSY 



NOTE: 

1. No arbitration in IDT7142 (SLAVE). BUSY-IN inhibits write in IDT7142 (SLAVE). 



FUNCTIONAL DESCRIPTION: 

The IDT7132/42 provides two ports with separate control, ad- 
dress and I/O pins that permit independent access for reads or 
writes to any location in memory. These devices have an automatic 
power-down feature controlled by CE. The CE controls on-chip 
power-down circuitry that permits the respective port to go into a 
standby mode when not selected (CE high). When a port is en- 
abled, access to the entire memory array is permitted. Each port 
has its own Output Enable control (OE). In the read mode, the port's 
UE turns on the output drivers when set LOW. Non-contention 
READ/WRITE conditions are illustrated in Table I. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip en- 
able match down to 5ns mini mum a nd determine which port has 
access. In all cases, an active BUSY flag will be set for the delayed 
port. 

The BUSY flags are provided for the situation when both ports 
simultaneously access the same memory location. When this situ- 
ation occurs, on-chip arbitration logic will det ermin e which port has 
access and sets the delayed port's BUSY flag. BUSY is set at 
speeds that permit the processor to hold the operation and its re- 
spective address and data. It is imp ortant to note that the operation 
is invalid for the po rt that h as BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 

Contention occurs when both left and right ports are active and 
both addresses match. When this situation occurs, the on-chip ar- 
bitration logic determines access. Two modes of arbitration are 
provided: (1) if the addresses match and are valid before CE, on- 
chip control logic arbitrates between CE,_ and CE R for access; or (2) 



if the CEs are low before an address match, on-chip control logic 
arbitrates between the left and right addresses for acce ss (refe r to 
Table II). In either mode of arbitration, the delayed port's BUSY flag 
is set and will reset when the port granted access completes its op- 
eration. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in a dual- 
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and the ad- 
dresses for each chip a rrive at the same time, it is po ssible t hat one 
will activate its BUSY L while another activates its BUSY n signal. 
Both sides are now busy and the CPUs will wait indefinitely for their 
port to become free. 

To avoid this "Busy Lock-Out" problem, IDT has developed a 
MASTER/SLAVE approach where onl y one h ardware arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which allow an 
interface to the MASTER with no external components and with a 
speed advantage over other systems. 

When expanding dual-port RAMs in widt h, the writing of the 
SLAVE RAMs must be delayed, until after the BUSY input has set- 
tled. Otherwise, the SLAVE chip may begin a write cycle during a 
contention sit uation. Conversely, the write pulse must extend a 
hold time past BUSY to ensure that a write cycle takes place after 
the contention is resolved. This timing is inherent in all dual-port 
memory systems where more than one chip is active at the same 
time. 

The write pulse to the SLAVE should be delayed by the maxi- 
mum arbitration time of the MASTER. If, then, a co ntentio n occurs, 
the write to the SLAVE will be inhibited due to IDS? from the 
MASTER. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLES 



TABLE I -NON-CONTENTION 
READ/WRITE CONTROL 



LEFT OR RIGHT PORT < 1 > 


FUNCTION 


R/W 


CE 


OE 


D0-7 


X 


H 


X 


Z 


Port Disabled and in Power Down 
Mode, l SB2 or l S B4 


X 


H 


X 


Z 


CE r = CE L = H, Power Down 
Mode, l SB1 or Isb3 


L 


L 


X 


DATA| N 


Data on Port Written Into Memory t2) 


H 


L 


L 


DATA out 


Data in Memory Output on Port (3 ' 


H 


L 


H 


Z 


High Impedance Outputs 



NOTES: 

1- A ql " Ai ql^ Aqr-Aiqr 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see t W DD and t BDD timing. 
H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 




TABLE II - ARBITRATION (2) 



LEFT PORT 


RIGHT PORT 


FLAGS <D 


FUNCTION 


CE L 


A 0L - A 10L 


CEr 


A 0R - A10R 






BUSY L 


BUSY R 


H 


X 


H 


X 


H 


H 


No Contention 


L 


Any 


H 


X 


H 


H 


No Contention 


H 


X 


L 


Any 


H 


H 


No Contention 


L 


* Aqr-Aior 


L 


* Aol-Aiol 


H 


H 


No Contention 


ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 


L 


LV5R 


L 


LV5R 


H 


L 


L-Port Wins 


L 


RV5L 


L 


RV5L 


L 


H 


R-Port Wins 


L 


Same 


L 


Same 


H 


L 


Arbitration Resolved 


L 


Same 


L 


Same 


L 


H 


Arbitration Resolved 


CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 


LL5R 


= Aor-Aior 


LL5R 


= Aol-Aiol 


H 


L 


L-Port Wins 


RL5L 


= Aor-Aior 


RL5L 


= Aol-A-iol 


L 


H 


R-Port Wins 


LW5R 


= Aqr-Aior 


LW5R 


= Aol-Aiol 


H 


L 


Arbitration Resolved 


LW5R 


- Aqr-Aior 


LW5R 


= Aol-Aiol 


L 


H 


Arbitration Resolved 



NOTES: 

1. X = DON'T CARE, L = LOW, H = HIGH 

2. LV5R = Left Address Valid > 5ns before right address. 
RV5L = Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left CE_= LOW > 5ns before Right CE. 

RL5L = Right CE = LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K(2Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 

XXXX A 999 



IDT 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 


Commercial (0°C to +70°C) 


B 


Military (-55°C to +125°C) 




Compliant to MIL-STD-883, Class B 


P 


Plastic DIP 


C 


Sidebraze DIP (600 mil) 


J 


Plastic Leaded Chip Carrier 


L 


Leadless Chip Carrier— indicate 48- or 52-pin 


F 


Flatpack 


25 


Commercial Only "\ 


35 






45 






55 
70 




► Speed in Nanoseconds 


90 






100 






120 


Military Only J 


LA 


Low Power 


SA 


Standard Power 


7132 


16K (2K x 8-Bit) MASTER Dual-Port RAM 


7142 


16K (2Kx 8-Bit) SLAVE Dual-Port RAM 
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CMOS DUAL-PORT RAMS 
16K(2Kx 8-BIT) 
WITH INTERRUPTS 



IDT71321SA/LA 
IDT71421SA/LA 



FEATURES: 

• High-speed access 

- Military: 45/55/70ns (max.) 

- Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 

- IDT71321/421SA 
Active: 325mW (typ.) 
Standby: 5mW (typ.) 

- IDT71321/421LA 
Active: 325mW (typ.) 
Standby: 1mW (typ.) 

• Two INT flags for port-to-port communications 

• MASTER IDT71321 easily expands data bus width to 
16-or-more-bits using SLAVE IDT71421 

• On-chip port arbitration logic (IDT71321 only) 

• BUSY output flag on IDT71321; BUSY input on IDT71421 

• Fully asynchronous operation from either port 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71321/IDT71421 are high-speed 2K x 8 dual-port static 
RAMs with internal interrupt logic for interprocessor communica- 
tions. The IDT71321 is designed to be used as a stand-alone 8-bit 
dual-port RAM or as a "MASTER" dual-port RAM, together with the 
IDT71421 "SLAVE" dual-port, in 16-bit-or-more'word width sys- 
tems. Using the IDT MASTER/SLAVE dual-port RAM approach in 
16-or-more-bit memory system applications results in full-speed, 
error-free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asynchronous 
access for reads or writes to any location in memory. An automatic 
power down feature, controlled by CE, permits the on-chip cir- 
cuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only 325mW of power at 
maximum access times as fast as 25ns. Low-power (LA) versions 
offer battery backup data retention capability with each port typi- 
cally consuming 200jjlW from a 2V battery. 

The IDT71 321/71421 devices are packaged in 52-pin LCCs and 
PLCCs. Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 




FUNCTIONAL BLOCK DIAGRAM 



R/W L 




INT, (2) 



NOTES: 



1. IDT71321 (MASTER): BUSY" is open drain output and requires pullup resistor. IDT71421 (SLAVE): BUSY is input. 

2. Open drain output: requires pullup resistor. 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 




LCC/PLCC 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS < 1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to + 125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to + 135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V IH 


Input High Voltage 


2.2 


- 


6.0 


V 


V.L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 



1 . V |L (mtn.) = -3.0V for pulse width less than 20ns. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (V cc = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT71321SA 

IDT71421SA 

MIN. MAX. 


IDT71321LA 

IDT71421LA 

MIN. MAX. 


UNIT 


Hul 


Input Leakage Current 


V cc = 5.5V,V, N =0VtoV C c 


10 


5 


JXA 


I'loI 


Output Leakage Current 


CE =V IH ,VouT = 0VtoV cc - 


10 


5 


JlA 


V 


Output Low Voltage (l/O - l/0 7 ) 


l 0L = 4mA 


0.4 


0.4 


V 


Vol 


Open Drain Output Low 
Voltage (BUSY/INT) 


l 0L = 16mA 


0.5 


0.5 


V 


Voh 


Output High Voltage 


Ioh = -4mA 


2.4 


2.4 - 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE ™ (V cc = 5.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


VERSION 


71321x25/30 
71421x25/30 


71321x35^ 

71421x35(2) 


71321x45 
71421x45 


71321x55 
71421x55 


71321x70( 3 > 
71421x70( 3 > 


UNIT 


TYP. MAX. 


TYP. MAX. 


TYP. MAX 


TYP. MAX. 


TYP. MAX. 


'cc 


Dynamic Operating 
Current (Both Ports 
Active 


CE=V IL 
Outputs Open 

f = f M AX< 4 > 


MIL. SA 
LA 


" ;ifc: 


: : 


75 230 
75 185 


65 230 
65 185 


65 225 
65 180 


mA 


COM'L la 


75/70 .,250/240 
75/70 180/170 


75 195 
75 155 


75 190 
75 145 


65 180 
65 140 


- 


'SB1 


Standby Current 
(Both Ports-TTL 
Level Inputs) 


CE L andCE R ^V, H 
f = f MAx( 4 > 


MIL. SA 
LA 


_ ,,....,,«.: 


- _ _ 


25 65 
25 55 


25 65 
25 55 


25 65 
25 55 


mA 


COM'Lla 


25/25' x;: - 65/65 
25/25,,,, 45/45 


25 65 
25 45 


25 65 
25 45 


25 65 
25 45 


_ _ 


'SB2 


Standby Current 
(One Port-TTL 
Level Inputs) 


CE L orCE R ^V lH 
Active Port Outputs 
Open.f = f MAX (4) 


MIL ?A 
LA 


— ; *8%Sg;i_ 


_ ■ _ 


40 135 
40 110 


40 135 
40 110 


40 135 
40 110 


mA 


COM'L la 


50/46^170/155 
50/46 120/110 


40 130 
40 95 


40 120 
40 85 


40 115 
40 85 


' _ " 


'SB3 


Full Standby Current 
(Both Ports-CMOS 
Level Inputs) 


Both Ports CE R and 
CE L >V -0.2V 
V, N >V cc -0.2Vor 
V IN <: 0.2V, f = 0< 5 ) 


MIL [a 


- :: . - 


-■ 


1.0 30 
0.2 10 


1.0 30 
0.2 10 


1.0 30 
0.2 10 


mA 


COM'L. S £ 
LA 


1.2/£2WI5/15 
0.4/0.4 :£ 5/5 


1.0 15 
0.2 4.0 


1.0 15 
0.2 4.0 


1.0 15 
0.2 4.0 


- 


'SB4 


Full Standby Current 
(One Port-CMOS 
Level Inputs 
f = 0(5)) 


One Port CE L or 
CE R >V CC -0.2V 
V,n :>V cc -0.2Vor 
V lN <. 0.2V 
Active Port Outputs 
Open, f = f MAX (4) 


MIL SA 


iyiyi - 


- 


40 125 
35 95 


40 120 
35 90 


40 110 
35 80 


mA 


COM'L la 


50/45' 150/137 
.46/42 115/105 


40 115 
35 90 


40 115 
35 80 


40 100 
35 75 


- 




NOTES: 

1. "x" in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to + 1 25° C temperature range only. 

4. At f = f MAX . address and data inputs (except Output Enable) are 
"AC Test Conditions" of input levels of GND to 3V. 

5. f = means no address or control lines change. Applies only to 



cycling at the maximum frequency of read cycle of 1/t RO and using 
inputs at CMOS level standby. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BlT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS (L Version Only) 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT71321LA/IDT71421LA 
MIN. TYP.W MAX. 


UNIT 


V DR 


V C c f o r Data Retention 






2.0 


V 


'CCDR 


Data Retention Current 


V cc = 2.0V, CE>V CC -0.2V 


MIL. 


100 4000 


*iA 


COM'L 


100 1500 


J1A 


*CDR< 3 > 


Chip Deselect to Data Retention Time 


Vin >V CC -0.2V or V IN < 0.2V 




- 


ns 


t R 0) 


Operation Recovery Time 


W 2 > 


ns 



NOTES: 

1. V cc = 2V,T A - +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



DATA RETENTION WAVEFORM 



4.5V 



■ 2ZZZZ^ 



DATA RETENTION MODE 



?v 



f' 



4.5V 



^-?sss: 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 . 2 & 3 



5V 



5V 



DATAout - 



77511 



: 1250Q 



100pF* 

(30pFfor 

25, 30, 35, & 45 ns 

versions) 



; 12500 



DATA 0UT - 



775Q< T=5,pF' 



Figure 1. Output Load 



Figure 2. Output Load 
(for tHz.tt2.twz, and t ow ) 



5V 



BUSYorlNT- 



270Q 
100pF* 



5V 



BUSYorlNT- 



270Q Preliminary 
£ 30pF* 



Figured BUSY and INT 
Output Load 



Figure 4. BUSY and INT 
Output Load (for 25ns and 
30ns versions) 



' Including scope and jig. 
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1DT71321S A/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


SYMBOL 


PARAMETER 


71321x25/30(2) 
71421x25/30 < 2 > 
MIN. MAX. 


71321x35(2) 

71 42 1x35( 2 ) 

MIN. MAX. 


71321x45 

71421x45 

MIN. MAX. 


71321x55 

71421x55 

MIN. MAX. 


71321x70(3) 

71421X70W 

MIN. MAX. 


UNIT 


READ CYCLE 


Irc 


Read Cycle Time 


25/30 ,:?;;-. 


35 - 


45 


55 - 


70 


ns 


*AA 


Address Access Time 


: ^25)f30 


" 35 


45 


55 


70 


ns 


We 


Chip Enable Access Time 


: : ' : * : $s/3o 


35 


45 


55 


- 70 


ns 


l AOE 


Output Enable Access Time 


- S%15 


25 


30 


35 


40 


ns 


*OH 


Output Hold From Address Change 


0/0 ...• ;•:••'- 








. . - 





ns 


X LZ 


Output Low 2 Time( 1 ' 4 V 


o/o : - ••..,: - 


5 


5 


5 


5 


ns 


*HZ 


Output High 2 Time* 1 - 4 > - 


-£%ff 10/12 


- 15 


20 


30 


35 


ns 


*PU 


Chip Enable to Power Up Time (4J 


oyer. ; : 


- . . 











ns 


*PD 


Chip Disable to Power Down Time' 4 ' 


-^ 50/50 


- 50 


50 


50 


50 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1,2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. "x" in part numbers indicates power rating (S or L). 




TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 



(1.2,4) 



ADDRESS 



DATA 0UT 



3( 



PREVIOUS DATA VALID 



2SX)< 



K 



>SX 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE 



(1.3) 



OE 



DATA out 



lc 



CURRENT 



U 



\ 



\ 



* 'pu— *■ 



3^1 



7 r 



-f- 50% 



NOTES: 

1. R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = V] L . 

3. Addresses valid prior to, or coincident with, CE transition low. 

4. OE = V| L 



■C! 



50%- 



\ 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K (2 Kx 8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 



SYMBOL 


PARAMETER 


71321x25/30(2) 
71 421x 25/30 < 2 > 
MIN. MAX. 


71321x35( 2 > 

71421x35( 2 > 

MIN. MAX. 


71321x45 

71421x45 

MIN. MAX. 


71321x55 

71421x55 

MIN. MAX. 


71321x70< 3 > 

71421x70< 3 > 

MIN. MAX. 


UNIT 


WRITECYCLE 


*wc 


Write Cycle Timet 5 ) 


25/30 ;;:%,..- 


35 - 


45 


55 


70 


ns 


*EW 


Chip Enable to End of Write 


20/25 ||*::;::,- ^ • 


30 


35 - 


40 - 


50 


ns 


*AW 


Address Valid to End of Write 


20/25 * : , : Z : : :%i: * 


30 


35 


40 - 


50 


ns 


W 


Address Set-up Time 


' 0/0 i*Z J : C' 














ns 


*WP 


Write Pulse Width 


20/25;:... '•>- 


30 


35 - 


40 


50 


ns 


*WR 


Write Recovery Time 


o/o%:?:Z: : ;^ 


- ". 











ns 


*DW 


Data Valid to End of Write 


12/ll:pl;;::;; : -' 


20 . ' - " 


20 


20 


30 


ns 


*HZ 


Output High ZTime (M) 


^•: : ,./'"";:: : i0/l2 


15 . 


20 


30 


35 


ns 


*DH 


Data Hold Time 


o^U;£;j - 


"0 








- 


ns 


*WZ 


Write Enabled to Output in 
High Z< 1 * 4 > 


JIlplJ 10/12 


15 


20 


30 


35 


ns 


*OW 


Output Active From End of Write* 1 - 4 > 


o/o ::% *: - 











- 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to + 1 25° C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, t wc = Xbaa + *wp- 

6. "x" in part numbers indicates power rating (S or L). 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING < 1 - 2 3 ^ 



ADDRESS 



OE 



^< 



CE 



R/W 



^ 



>c 



v 



■ t (7) 



X 



DATA out 



DATA,. 



-<i 



is 



< 



I 



■s 



— tn 



y 



<EH>r- 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING < 1 ' 2 - 3 ' 5 > 



ADDRESS 



CE 



>C 



RAV 



X 



X 



X 



/■ 



<: 



/■ 



5i 



NOTES: 

1 . WE must be high during all address transitions. 

2. A write occurs during the overlap (t^ or t^ P ) of a low CB and a low R/W. 

3. t W r is measured from the earlier of C1= or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input_signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the RAV low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If UE is low during a R/W controlled write cycle, the write pulse must be the larger of t w p or (twz + *dw) to allow the I/O drivers to turn off data to 
be placed on the bus for the required t DW . If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse 
can be as short as the specified t WP . 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


SYMBOL 


PARAMETER 


71321x25/300) 
71421x25/300) 
MIN. MAX. 


71321x350) 

71421X35* 1 ) 

MIN. MAX. 


71321x45 

71421x45 

MIN. MAX. 


71321x55 

71421x55 

MIN. MAX. 


71321x70*2) 

71421X70* 2 ) 

MIN. MAX. 


UNIT 


BUSY TIMING (For Master IDT71 321 only) 


*BAA 


BUSY Access Time to Address 


■25/30, 


35 


35 


45 


45 


ns 


^DA 


BUSY Disable Time to Address . 


: :; :^P/?5 


30 


35 


- 40 


40 


ns 


^BAC 


BUSY Access Time to Chip Enable 


^SQffiS 


30 


30 


- 35 


35 


ns 


*BDC 


BUSY Disable Time to Chip Enable 


- :; i;ip5 


25 


25 


30 


30 


ns 


*WDD 


Write Pulse to Data Delay * 3 ) 


- mm50/55 


60 


70 


- 80 


90 


ns 


*DDD 


Write Data Valid to 
Read Data Delay * 3 ) 


- \\. ^0/30 


35 


45 


55 


70 




*aps 


Arbitration Priority Set-up Time * 4) 


5/5. : : : ; ; !lSf - 


5 


5 


5 


5 


ns 


^BDD 


IDSY Disable to Valid Data* 5 ) 


-,/'• -Note5 


Note 5 


Note 5 


Note 5 


Note 5 


ns 


BUSY TIMING (For Slave IDT71 421 only) 


*ws 


Write to BUSY input < 6 ) 


0/0 : 


- 











ns 


*WH 


Write Hold After "BUSY (7, 


l5/20-:: : - 


20 


20 


20 


20 


ns 


*WDD 


Write Pulse to Data Delay* 9 ) 


: lyl|f 50/55 


60 


70 


80 


90 


ns 


*DDD 


Write Data Valid to Read 
Data Delay* 9 ) 


ICfc 30/3 ° 


35 


45 


55 


70 


ns 



NOTES: 

1. 0°C to +- 70° C temperature range only. 

2. -55°C to +125°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with BUSY (For Master IDT71321 only)" 

4. To ensure that the earlier of the two ports wins. 

5. t BDD is a calculated parameter and is the greater of 0, t WDD - t WP (actual) or t DDD - t DW (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. "x" in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveforms of Read with Port-to-port delay 
(For Slave IDT71 421 only)" 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ WITH BUSY {1>2,3) (FOR MASTER IDT71321) 



ADDR R 



R/W R 




DATA, N R 



ADDR, 



BUSY L 



DATA 0UT L 



NOTES: 

1 . To ensure that the earlier of the two port wins. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. 0~E* at Lo for the reading port. 




TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (12 ' 3) (FOR SLAVE IDT71421 ONLY) 



ADDR R 



R/W R 



DATA, NR 



ADDR, 



DATAqutl 



■ W- 



MATCH 



X 



X 



f 



)G 



VALID 



MATCH 



)( 



NOTES: ^_^ 

1 . Assume BUSY input at HI for the writing port, and 0~E" at LO for the reading port. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 



3(^7 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE WITH BUSY (FOR SLAVE IDT71421) 



R/W 



BUSY 




TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION (FOR MASTER IDT71321 ONLY) 
CE L VALID FIRST: 

LANDR ~ X ADDRESSES MATCH ) (~ 



CE R 
BUSY R 

UE r VALID FIRST: 



\ 



J 



"V 



"\ 



J C 



LANDR \ ADDRESSES MATCH 



CE R 
BUSY L 



\ 



"\. 



"Y 



J 



J r 



yz 
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IDT71321SA/LA AND IDT71 421 S A/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION (FOR MASTER 
IDT71 321 ONLY) (1) 

LEFT ADDRESS VALID FIRST: 



ADDR L 
ADDR R 

bDsy r 



Z3( 



t RC OR t wc " 



ADDRESSES MATCH 



\ 



3C 



ADDRESSES DO NOT MATCH 



y 



X 



XI 



RIGHT ADDRESS VALID FIRST: 



NOTE: 



ADDR L 



BUSY, 



■ Irc 0R twc " 



ADDR R 1£ ADDRESSES 



MATCH 



A 



X 




ADDRESSES DO NOT MATCH 



J 



X 



XI 



AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 



SYMBOL 


PARAMETER 


71321SA/LA25/30< 1 > 

71421SA/LA25/30 (1) 

MIN. MAX. 


71321 SA/LA35< 1 > 
71421SA/LA35 (1) 
MIN. MAX. 


71321SA/LA45 
71421SA/LA45 
MIN. MAX. 


71321SA/LA55 
71421 SA/LA55 
MIN. MAX. 


71321SA/LA70< 2 > 

71421SA/LA70 (2) 

MIN. MAX. 


UNIT 


INTERRUPT TIMING 




*AS 


Address Set-up Time 


o «A 














ns 


t\A/R 


Write Recovery Time 


o .,^;iv ; "-- 














ns 


t|NS 


Interrupt Set Time 


.rf%$^ 25/30 


35 


40 


45 


50 


ns 


t|NR 


Interrupt Reset Time 


'f'^'" 25/30 


35 


40 


45 


50 


ns 



NOTES: 

1 . 0°C to + 70 °C temperature range only. 

2. -55°C to + 1 25° C temperature range only. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF INTERRUPT MODE < 1 - 2 > 
LEFT SIDE SETS TNTr: 



ADDR 



L 3( 



l wc " 



WRITE 7FF 



R/W, 



INT R 



X 



^ 



]SE 



? r 



RIGHT SIDE CLEARS INTr : 



™* SXmmm&SS£[ 



™» '//////// / Z ZZZ& 



READ 7FF 



*■ AWWVWWWWWWWU 



INT R 



NOTES: 

1. ce_ l =c£r=m l 

2. INT L and INT R are reset to V h during power up. 



/ 



)C 



f 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx 8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF INTERRUPT MODE < 1 - 2 > 
RIGHT SIDE SETS TNT L : 



ADDR 



-3C 



WRITE 7FE 



R/W R 



INT, 



\ 



"^ 



3E 



? r 



DC 



LEFT SIDE CLEARS INT L 



ADDR, 



qkxxxxxxxxxxxxxxxk 



R/W 



L '/ //// / /////Z Z2? 



*- tu 



l RC~ 



READ 7FE 



^ s\ \\\\\\\\\\\\\\\\ \ \\Vk 



INT, 



7^ 




)C 



y 



NOTES: 

1. CE l =CE r =V il 

2. INT R and INT L are reset (high) during power up. 



16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 





LEFT 






RIGHT 







R /W IDT71321 R W 

MASTER 

BUSY BUSY 




R/W ' 






"*K ■ __ < 


, 






< 


> 




► 






MW 


^- +5V +5V-V 


\AA-4 








R/W R/W 

IDT71421 

SLAVE* 1 ) 

BUSY BUSY 































RAV 
BUSY 



NOTE: 

1. No arbitration in IDT71421 (SLAVE). BUSY-IN inhibits write in IDT71421 (SLAVE). 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BIT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL DESCRIPTION: 

The 1DT71 321/421 provides two ports with separate control, ad- 
dress and I/O pins that permit independent access for reads or 
writes to any location in memory. These devices have an automatic 
power down feature controlled by CE. The CE controls on-chip 
power down circuitry that permits the respective port to go into a 
standby mode when not selected (CE high). When a port is en- 
abled, access to the entire memory array is permitted. Each port 
has its own Output Enable control (OE). In the read mode, the port's 
DE turns on the output, drivers when set LOW. Non-contention 
READ/WRITE conditions are illustrated in Table I. 

The interrupt flag (INT) permits communication between ports 
or systems. If the user chooses to use the interrupt function, a mem- 
ory location (mail box or message center) is assigned to each port. 
The left port interrupt flag (INT L ) is set when the right port writes to 
memory location 7FE (HEX). The left port clears the interrupt by 
reading address location 7FE. Likewise, the right port interrupt flag 
(INT R ) is set when the left port writes to memory location 7FF (HEX) 
and to clear the interrupt flag (INTr), the right port must read the 
memory location 7FF. The message (8 bits) at 7FE or 7FF is user- 
defined. If the interrupt function is not used, address locations 7FE 
and 7FF are not used as mail boxes but as part of the random ac- 
cess memory. Refer to Table II for the interrupt operation. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip en- 
able match down to 5ns mini mum a nd determine which port has 
access. !n all cases, an active BUSY flag will be set for the delayed 
port. 

The BUSY flags are provided for the situation when both ports 
simultaneously access the same memory location. When this situ- 
ation occurs, on-chip arbitration logic will det ermin e which port has 
access and sets the delayed port's BUSY flag. BUSY is set at 
speeds that permit the processor to hold the operation and its re- 
spective address and data. It is imp ortant to note that the operation 
is invalid for the por t that h as BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 



Contention occurs when both left and right ports are active and 
both addresses match. When this situation occurs, the on-chip ar- 
bitration logic determines access. Two modes of arbitration are 
provided: (1) if the addresses match and are valid before CE, on- 
chip control logic arbitrates between CE L and CE R for access; or (2) 
if the CEs are low before an address match, on-chip control logic 
arbitrates between the left and right addresses for acce ss (refe r to 
Table III), [neither mode of arbitration, the delayed port's BUSY flag 
is set and will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in a dual- 
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and the ad- 
dresses for each chip ar rive at the same time, it is pos sible t hat one 
will activate its L BUSY while another activates its R BUSY signal. 
Both sides are now busy and the CPUs will wait indefinitely for their 
port to become free. 

To avoid this "Busy Lock-Out' 1 problem, IDT has developed a 
MASTER/SLAVE approach where onl y one h ardware arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which allow an 
interface to the MASTER with no external components and with a 
speed advantage over other systems. 

When expanding dual-port RAM s in widt h, the writing of the 
SLAVE RAMs must be delayed until after the BUSY input has set- 
tled. Otherwise, the SLAVE chip may begin a write cycle during a 
contention sit uation. Conversely, the write pulse must extend a 
hold time past BUSY to ensure that a write cycle takes place after 
the contention is resolved. This timing is inherent in all dual-port 
memory systems where more than one chip is active at the same 
time. 

The write pulse to the SLAVE should be delayed by the maxi- 
mum arbitration time of the MASTER. If, then, a co ntentio n occurs, 
the write to the SLAVE will be inhibited due to BUSY from the 
MASTER. 



TRUTH TABLES 

TABLE I -NON-CONTENTION 
READ/WRITE CONTROL (4) 



CAPACITANCE (T A = +25°c,f = lomhz) 



LEFT OR RIGHT PORT < 1 > 


FUNCTION 


R/W 


CE 


OE 


Do-7 


X 


H 


X 


Z 


Port Disabled and in Power Down 
Mode, l SB2 or l S B4 


X 


H 


X 


Z 


CE R = CE L = H, Power Down 
Mode, Isbi or Isb3 


L 


L 


X 


DATA, N 


Data on Port Written Into Memory (2) 


H 


L 


L 


DATA out 


Data in Memory Output on Port (3) 


H 


L 


H 


Z 


High Impedance Outputs 



NOTES: ; 

1 - A ql- Ai ql^ Aor-Aior 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see t WDD and t BDD timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNITS 


C IN 


Input Capacitance 


v IN =ov 


11 


PF 


C OUT 


Output Capacitance 


V OUT= OV 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not pro- 
duction tested. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BlT) WITH INTERRUPTS 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE II - INTERRUPT FLAG *- 4) 


LEFT PORT 


RIGHT PORT 


FUNCTION 


R/W L 


CE L 


OE L 


A 0L" A 10L 


INT L 


R/W R 


CE R 


OE R 


A 0L" A 1OR 


INT R 


L 


L 


X 


7FF 


X 


X 


X 


X 


X 


L (2) 


Set Right INTr Flag 


X 


X 


X 


X 


X 


X 


L 


L 


7FF 


HO) 


Reset Right TnTr Flag 


X 


X 


X 


X 


l_ (3) 


L 


L 


X 


7FE 


X 


Set Left INTl Flag 


X 


L 


L 


7FE 


H( 2 ) 


X 


X 


X 


X 


X 


Reset Left iNT L Flag 



NOTES: 

1. Assumes BUSY 



BUSY P 



2. If BUSY L = L, then NC. 

3. If BUSY R = L, then NC. 

4. H = HIGH, L= LOW, X = 



DON'T CARE, NC= NO CHANGE 



TABLE III- ARBITRATION ( 



LEFT PORT 


RIGHT PORT 


FLAGS (i) 


FUNCTION 


CEl 


A 0L" A 10 |_ 


CEr 


A 0L" A10R 






BUSY L 


BUSY R 


H 


X 


H 


X 


H 


H 


No Contention 


L 


Any 


H 


X 


H 


H 


No Contention 


H 


X 


L 


Any 


H 


H 


No Contention 


L 


* Aor-Aior 


L 


* Aol-Aiol 


H 


H 


No Contention 


ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 


L 


LV5R 


L 


LV5R 


H 


L 


L-Port Wins 


L 


RV5L 


L 


RV5L 


L 


H 


R-Port Wins 


L 


Same 


L 


Same 


H 


L 


Arbitration Resolved 


L 


Same 


L 


Same 


L 


H 


Arbitration Resolved 


CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 


LL5R 


- Aor-Aior 


LL5R 


= Aol-Aiol 


H 


L 


L-Port Wins 


RL5L 


= Aor-Aior 


RL5L 


= Aol-Aiol 


L 


H 


R-Port Wins 


LW5R 


= Aor-Aior 


LW5R 


= Aol-Aiol 


H 


L 


Arbitration Resolved 


LW5R 


= Aor-Aior 


LW5R 


= Aol-Aiol 


L 


H 


Arbitration Resolved 




NOTES: 

1. INT Flags Don't Care. 

2. X = DON'T CARE, L = LOW, H ;= HIGH 

LV5R = Left Address Valid > 5ns before right address. 

RV5L= Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left CE = LOW > 5ns before Right CE. 

RL5L = Right UE = LOW > 5ns before Left CE. 

LW5R = Left and Right 51 = LOW within 5ns of each other. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAMS 16K(2Kx8-BlT) WITH INTERRUPTS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 


Commercial (0°C to +70°C) 


B 


Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 


J 
L 


PLCC 
LCC 


25 

30 
35 
45 


Commercial Only 7 
Commercial Only 
Commercial Only 


Speed in Nanosec 


55 
70 


Military Only 




LA 

SA 


Low Power 
Standard Power 


71321 
71421 


16K (2K x 8-Bit) MASTER Dual-Port RAM 
w/ Interrupt 

16K (2K x 8-Bit) SLAVE Dual-Port RAM 
w/ Interrupt 
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HIGH-SPEED 

2K x 9 DUAL-PORT 

STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7012 



FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT7012S 

Active: — mW(typ.) 
Standby: — mW(typ.) 

- IDT7012L 

Active: — mW(typ.) 
Standby: — mW(typ.) 

• Fully asychronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could be 
used as the parity bit. 

• Battery backup operation— 2V data retention 

• TTL compatible, signal 5V (± 10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7012 is an extremely high-speed 2K x 9 dual port static 
RAM designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those systems 
which cannot tolerate wait states or are designed to be able to ex- 
ternally arbitrate or withstand contention when both sides 
simunltaneously access the same dual-port location. 

The IDT7012 provides two independent ports with separate 
control, address and I/O pins that permit independent, 
asychronous access for reads or writes to any location in memory. 
It is the user's responsibility to ensure data integrity when simulta- 
neously accessing the same memory location from both ports. An 
automatic power down feature controlled by CE permits the on- 
chip circuitry of each port to enter a very low standby power mode. 

The IDT7012 utilizes a 9-bit wide data path to allow for control 
and parity bits at the user's option. This feature is especially useful 
in data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. 

Fabricated using IDT's CEMOS ™ high-performance technol- 
ogy, these devices typically operate on only —mW of power at 
maximum access times as fast as 25ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — pW from a 2V battery. 

The IDT7012 is packaged in 48-pin sidebrazed or plastic DIPs, 
48- or 52-pin LCCs and 52-pin PLCCs. The military devices are 
processed 100% in compliance to the test methods of MIL- 
STD-883, method 5004. 




FUNCTIONAL BLOCK DIAGRAM 



R/W R 




CEMOS is atrademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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DSC-1049/- 




HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM 
WITH BUSY & INTERRUPT 



ADVANCE 

INFORMATION 

IDT 70121 

IDT 70125 



FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT70121/70125S 
Active: — mW(typ.) 
Standby: --mW(typ.) 

- IDT70121/70125L 
Active: — mW(typ.) 
Standby: — -mW(typ.) 

• Fully asychronous operation from either port 

• MASTER IDT70121 easily expands data bus width to 18 bits 
or more using SLAVE IDT70125 chip 

• On-chip port arbitration logic (IDT70121 only) 

• BUSY output flag on Master; BUSY Input on Slave 

• INT flag for port-to-port communication 

• Battery backup operation -2V data retention 

• TTL compatible, signal 5V (± 10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, class B 



DESCRIPTION: 

The 1DT70121/IDT70125 are high-speed 2K x 9 dual port static 
RAMs. The IDT70121 is designed to be used as a stand-alone 9-bit 
dual-port RAM or as a "MASTER" dual-port RAM together with the 
IDT70125 "SLAVE" dual-port in 18-bit-or-more word width sys- 
tems. Using the IDT MASTER/SLAVE dual-port RAM approach in 
18 bit or wider memory system applications results in full-speed, 
error-free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asychronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by CE permits the on-chip circuitry 
of each port to enter a very low standby power mode. 

The IDT70121 utilizes a 9-bit wide data path to allow for Data/ 
Control and parity bits at the user's option. This feature is espe- 
cially useful in data communications applications where it is nec- 
essary to use a parity bit for transmission/reception error checking. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 25ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — mW from a 2V battery. 

The IDT70121/70125 devices are packaged in 52-pin LCCs and 
52-pin PLCCs. The military devices are processed 100% in com- 
pliance to the test methods of MIL-STD-883, method 5004. 



FUNCTIONAL BLOCK DIAGRAM 

R/W L 




I/Ool 
BDS7 L (1U 



NOTE: 

1. 70121 (MASTE R): BUS Y is open drain output and requires pullup resistor. 
70125(SLAVE): BUSY is input. 

2. INT is open drain output and requires pullup resistor. 

CEMOS is a trademark of Integrated Device Technology, Inc. 
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CMOS DUAL-PORT RAM 
16K(2Kx 8-BIT) 
WITH SEMAPHORE 



1DT71322S 
IDT71322L 



FEATURES: 

• High-speed access 

- Military: 45/55/70ns (max.) 

- Commercial: 35/45/55/70ns (max.) 

• Low-power operation 

- 1DT71322S 
Active: 500mW (typ.) 
Standby: 5mW (typ.) 

- IDT71322L 
Active: 500mW (typ.) 
Standby: 1mW (typ.) 

• Fully asynchronous operation from either port 

• Full on-chip hardware support of semaphore signalling 
between ports 

• Battery backup operation— 2V data retention 

• TTL-compatible, single 5V(±10%) power supply 

• Available in a variety of plastic and hermetic packages for both 
through hole and surface mount applications 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71322 is an extremely high-speed 2K x 8 dual-port static 
RAM with full on-chip hardware support of semaphore signalling 
between the two ports. 

The IDT71322 provides two independent ports with separate 
control, address and I/O pins that permit independent, asynchro- 
nous access for reads and writes to any location in memory. To as- 
sist in arbitrating between ports, a fully independent semaphore 
logic block is provided. This block contains unassigned flags 
which can be accessed by either side; however, only one side can 
control the flag at a nytim e. An automatic power down feature, con- 
trolled by UE and 5EM, permits the on-chip circuitry of each port 
to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, this device typically operates on only 500mW of power at 
maximum access times as fast as 35ns. Low-power (L) versions of- 
fer battery backup data retention capability, with each port typi- 
cally consuming 200jiW from a 2V battery. 

The IDT71322 is packaged in a 48-pin sidebraze or plastic DIP 
or 52-pin LCC and PLCC. Military grade product is manufactured 
in compliance with the latest revision of MIL-STD-883, Class B. 




FUNCTIONAL BLOCK DIAGRAM 

R/W, — ♦- —a — \ _ 








/ D ' 


\ — E^R 


CE L — 


-VF^-^ 












^ D— 


zp 


CE R ; 


oci ■ ■- d 






i 


1 V 


u ' 


' 






,.. _ (*Tr 












UL R 


I/Ool- I/0 7 l^ 






-^ 


COLUMN 
I/O 


<^> 


COLUMN 
I/O 


-^ 






\ 


— ► l/O 0R - l/0 7R 










<y 














MEMORY 
ARRAY 
































SEMAPHORE • 
LOGIC 






























^ 


















___ . 








^ 




■■ 


GCMl ' 








■ ., SEM R 




















LEFTSIDE 




RIGHT SIDE 






*0L A 10L 








ttuur 

DEC 

LOC 


1CS 

3DI 
3IC 


£> 


A 
C 


uu 
)EC 
LO 


ODE 
3IC 








A 0R _A 10R 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 



CTlI= 


1 


^J 


48 


HVcc 


R/W L C 


2 




47 


=ine R 


5EM\C 


3 




46 


U RAATr 


AiolC 


4 




45 


H5e¥ r 


Ue" l C 


5 




44 


^ A 10R 


Aol 11 


6 




43 


HDT R 


A lL t= 


7 




42 


- 1 A 0R 


A 2L C 


8 




41 


^A, R 


A 3 lI= 


9 




40 


H A 2R 


a 4L l: 


10 




39 


- 1 A 3R 


A£ L | 

A 6lE 


11 

12 


P48-1 
& 


38 
37 


^A 4R 
=>A 5R 


a 7lS 


13 


C48-2 


36 


=|A 6R 


A 8 l^ 
A 9L ^ 


14 
15 




35 
34 


^A 7R 
^ A 8R 


I/Ool^ 


16 




33 


3 A 9R 


l/0 1L C 


17 




32 


3 l/0 7R 


l/0 2L U 


18 




31 


3 l/O eR 


l/0 3L C 


19 




30 


11 l/0 5 R 


vo Al c 


20 




29 


=1 l/0 4R 


\/0 5L C 


21 




28 


=1 I/C-3R 


1/Qr.C 


22 




27 


I] l/0 2R 


l/0 7L C 


23 




26 


n i/o 1R 


GNDU 


24 




25 


=3l/O0R 



DIP 
TOP VIEW 



INDEX- 



^MJ SOL 
< |o< zlw 



terasi 
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LCC/PLCC 
TOP VIEW 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


ClN 


Input Capacitance 


v, N = ov 


11 


PF 


CqUT 


Output Capacitance 


Vout= 0V 


11 


PF 



NOTE: 

1 . This parameter is determined by device characteristics, but is not pro- 
duction tested. 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.5 


1.5 


w 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


_ 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 ) 


- 


0.8 


V 



NOTE: 

1 . V, L (min.) = -3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (V cc = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71322S 
MIN. MAX. 


IDT71322L 
MIN. MAX. 


UNIT 


l"ul 


Input Leakage Current 


V cc =5.5V.V IN =OVtoV cc 


10 


5 


U.A 


I'loI 


Output Leakage Current 


CE =V lH ,V 0UT = 0VtoV cc 


10 


5 


U.A 


Vol 


Output Low Voltage 


l 0L = 6mA 


0.4 


0.4 


V 


l 0L = 8mA 


0.5 


0.5 


Voh 


Output High Voltage 


I h= -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (V C c = s.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


IDT71 322x35 
COM'L ONLY 
TYP.< 2 > MAX. 


1DT71 322x45 
TYP.< 2 >MAX. 


IDT71 322x55 
TYP.< 2 >MAX. 


I DT71 322x70 
TYP.< 2 > MAX. 


UNIT 


'cc 


Dynamic Operating 
Current (Both Ports 
Active) 


CE -V IL 
Outputs Open 
SEM = Don't Care 

f = fMAX< 3 > 


MIL l 


: --V, 


100 240 
100 200 


100 230 
100 180 


100 230 
100 180 


mA 


COM'L J* 


:,:220 

:'.:-i80,; : ;;:i : 


100 200 
100 160 


100 200 
100 160 


100 200 
100 160 


•cci 


Dynamic Operating 
Current 
(Semaphores 
Both Sides) 


CE=Vj H 
SEM = V lL 
Outputs Open 

f = fMAX< 3 > 


MIL ® 


- : ^iis 


85 130 
85 110 


85 130 
85 110 


85 130 
85 110 


mA 


COM'L f 


. - Pi -:i45' : 
- "•• : ti&. 


85 130 
85 100 


85 130 
85 100 


85 130 
85 100 


'SB1 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L orCE R >V lH 
SEMr= SEM L >V lH 

f = Wx< 3 > 


MIL f 


• - i!|||jl;: : : 


25 70 

25 50 


25 : 70 
25 50 


25 70 
25 50 


mA 


S 
COM'L. l 


- :-::.:i:.;,-75- 
"45 


25 70 
25 40 


25 70 

25 40 


25 ■■ 70 
25 40 


■sB2 


Standby Current 
(One Port-TTL 
Level Inputs) 


CE L or CE R > V lH 
Active Port Outputs 
Open, f = f M AX< 3 > 
§EM R = §EM L = V lH 


S 
MIL l 


-mm,- 


50 160 
50 130 


50 150 
50 120 


50 150 
50 120 


mA 


COM'L ® 


-.■JIm.ao 
-:'S : -v-:.i'io 


50 130 
50 100 


50 130 
50 100 


50 130 
50 100 


'SB3 


Full Standby Current 
(Both Ports -All CMOS 
Level Inputs) 


Both Ports CE L and 
CE R >V CC -0.2V 
V, N > V cc -0.2V or 
V, N < 0.2V. 
SEM R = SEM L = 
V cc -0.2V.f = (3) 


S 
MIL L 


m®m ~ 


1 30 
0.2 10 


1 30 
0.2 10 


1 30 
0.2 10 


mA 


S 
COM'L L 


^mmm 15 


1 15 

0.2 4 


1 15 
0.2 4 


1 15 
0.2 4 


'SB4 


Full Standby Current 
(One Port-AI! CMOS 
Level Inputs) 


One Port CE L or 
CE R >V CC -0.2V 
Mn > V cc -0-2V or 
V lN < 0.2V, 
Active Port Outputs 
Open, f = 1^(3) 


S 

MIL. L 


l ; i«f ~ 


50 130 
45 100 


50 120 
45 90 


50 120 
45 90 


mA 


COM'L. f 


i ::: i 120 

:;lii||; : 100 


45 110 
45 90 


50 110 
45 90 


-50 110 
45 90 




NOTES: 

1 . x in part numbers indicates power rating (S or L). 

2. V CC = 5V. Ta = +25°C 

3. fMAX = 1/tRc = All inputs cycling at f = 1 Arc (except Output Enable), f = means no address or control lines change. Applies only to inputs at CMOS level 
standby, Isb3- 
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DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.d) 


MAX. 


UNIT 


2.0V 


2.0V 


V R 


v cc for Data Retention 


- 


2.0 


- 


. : - 


V 


'CCDR 


Data Retention Current 


V CC =2V 

cs>v HC 

Vin >V HC or<V LC 


MIL 


_ 


100 


4000 


HA 


COM'L 


- 


100 


1500 


*CDR< 3 > 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R (3) 


Operation Recovery Time 


W 2 > 


- 


- 


ns 



NOTES: 

1. T A = +25°C,Vcc = 2V 

2. t RC - Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



4.5V 



. V7777F T^ 



DATA RETENTION MODE 



K 



V nR >2V 



f- 



4.5V 

k-t R -** 



^jsss: 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



DATA 0UT - 



775fl< 



5V 
1250O 



f 30pF* 



DATA 0UT - 



775Q< 



5V 
1250Q 

t 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 
(for tuj.tHz.twz.tow) 



* Including scope and Jig. 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


SYMBOL 


PARAMETER 


IDT71322S35 
IDT71322L35 
COM'LONLY 
MIN. MAX. 


IDT71322S45 
IDT71322L45 

MIN. MAX. 


IDT71322S55 
IDT71322L55 

MIN. MAX. 


IDT71322S70 
IDT71322L70 

MIN. MAX. 


UNIT 


READ CYCLE 


^RC 


Read Cycle Time 


35 r 


45 


55 


70 - 


ns 


*AA 


Address Access Time 


#35:;:: 


45 


55 


70 


ns 


UCE 


Chip Enable Access Time < 3 ) 


- . :: ^'W 


45 


55 


70 


ns 


^OE 


Output Enable Access Time 


- ,,: : ': ; 2o 


25 


30 


40 


ns 


*0H 


Output Hold From Address Change 


5 &$%£- 


5 


5 


5 


ns 


*LZ 


Output Low Z Time (1 - 2) 


5 :;:;::::::,:,,,- 


5 


5 


5 


ns 


*HZ 


Output High Z Time < 1 - 2 > 


- mS::20 


25 


30 


40 


ns 


*PU 


Chip Enable to Power Up Time (2) 


" : - 











ns 


*pd 


Chip Disable to Power Down Time (2 > 


-J!f : ;f 5 ° 


50 


50 


50 


ns 


*SOP 


Sem Fig update Pulse (OE or SEM) 


15;-' J':' - 


15 


20 


20 


ns 


*WDD 


Write Pulse to Data Delay f 4 ) 


Sff m 70 


80 


90 


60 


ns 


^DD 


Write Data Valid to Read Data Delay {4) 


v - m * 35 


45 


55 


70 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. To access RAM, CE = Vj L , SEM = V lH . To access semaphore, CE = V, H , SEM = V lL . 

4. Port to Port delay through RAM cells from writing port to Reading port. 




TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 



d, 2, 4) 



ADDRESS 



DATA 0UT 



3( 



*OH~ 



PREVIOUS DATA VALID 



xxxx 



)C 



>2X 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE «•*> 



CEor 
SEM (5) 

OE 



DATA out 



CURRENT 



t — \ 



/ 



'cc 



V 



-m. 



-T 



50% 



? r 



j r 



50% 



\ 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = vj L . This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil _ __ ' _ 

5. To access RAM, CE = V| L , SEM = V lH . To access semaphore, CE = V lH , SEM = V, L . 
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TIMING WAVEFORM OF READ WITH DELAY 



ADDR R 



R/W R 



DATA, N R 



ADDR. 



DATA 0UT L 



X MATCH X 




^ / 




J 


i 












X valid 


X 










X 




MATCH 
















*WDD * 






]£ VALID 






*" *DDD * 





AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 



SYMBOL 


PARAMETER 


IDT71322S35 
IDT71322L35 
COM'L ONLY 
MIN. MAX. 


IDT71322S45 
IDT71322L45 

MIN. MAX. 


IDT71322S55 
IDT71322L55 

MIN. MAX. 


IDT71322S70 
IDT71322L70 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


35 :% : , : , 


45 


55 


70 


ns 


w 


Chip Enable to End of Write ( 3 ) 


30 ;::,•;:;:-•.•• 


40 


50 


60 


ns 


w 


Address Valid to End of Write 


30 !:; - : "^: 


40 


50 


60 


ns 


*AS 


Address Set-up Time 


o ;: l|f : 











ns 


*wp 


Write Pulse Width 


30 *;;!!:» 


40 


50 


60 


ns 


*WR 


Write Recovery Time 


o :*I2 : : : :~ 











ns 


*DW 


Data Valid to End of Write 


20 'mrnr- 


20 


25 


30 


ns 


*HZ 


Output High Z Timed- 2 ) 


- :I!K : 20 


20 


25 


30 


ns 


*DH 


Data Hold Time* 4 ' 


3 ®mm - 


3 


3 


3 


ns 


*WZ 


Write Enabled to Output in 
High 2 0.2) 


-JJJ- 20 


20 


25 


30 


ns 


*0W 


Output Active From End of Writef 1 - 2 - 4 ' 


%%5 ~ 


3 


3 


3 


ns 


*SWRD 


SEM Rag Write to Read Time 


ii;t' :; ' : '' - 


10 


10 


10 


ns 


*SPS 


SEM Flag Contention Window 


Wm 


10 


10 


10 


ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. To access RAM, CE = vj L , SEM = V, H . To access semaphore, CE~ - vj H , SEM = V lL . Either condition must be valid for the entirety time. 

4. The specification for t D H must be met by the device supplying write data to the RAM under all operating conditions. Although t DH and t w values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual t w- 
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TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 



(1,2,3,4,6,7,8) 



ADDRESS 



OE 



~X 




R/W 



X 



V 



s 



DATA out "^S 



-.(4) 



¥ 



DATA, r 



< 



r 



/■ 



:> 



<iHlN- 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING < 1 * 2>3 ' 58) 



ADDRESS 



CEor 

SEM (8) 



R/W 



DATA , N 



X 



V 



X 



X 



<: 



>c 



/■ 



a 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (t^ or %^ P ) of a low CE or SEM and a low R/W. 

3. t WR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringjhis perio d, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W" controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t DW . If 0~E is high during an R/W controlled write cycle, this requirement does not apply and the 
write pulse can be as short as th e specified t WP . 

8. To access RAM, CE - v] L , SEM = Vj H . To access semaphore, CE = V| H . SEM = V, L . Either condition must be valid for the entire t^ time. 
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TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE ' 



An" A 2 



SEM 



DATA 



R/W 



OE 



EM)( 



VALID ADDRESS 



^ r'—!iiiiiiiiiiuii, i-<^ 



" %B~* 



«[ 



VALID ADDRESS 



i . DATA |N VALID 



\ ! 



3 



TMi miiiiiiiiiiiiiiiiiiiiiiiit iih^ 



- WRITE CYCLE - 



-TEST CYCLE — 
(READ CYCLE) 



xffismx: 



/ 



/YV DATA out \ 
\AA VALID / 



NOTfc 

1. CE = V, H for the duration of the above timing (both write and read cycle). 



TIMING WAVEFORM OF SEMAPHORE CONTENTION *•*•*> 



SIDE (2, "A" *< 



SIDE (2) "B" 4 



A 0A" A 2A 

R/w A 

SEM A 

A 08" A2B 

R/W B 
SEM B 



MATCH 



X 



y 



'Cu 



MATCH 



s 



s 



X 



NOTES: _ __ 

1. D 0R = D 0L = V| L , CE R = CE L = V lH , Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. Either side "A" = left and side "B" = right, or side "A" = right and s ide " B" = left. 

3. This parameter is measured from the point where R/W A or SEM A goes high until RW B or SEM B goes high. 

4. If t S ps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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FUNCTIONAL DESCRIPTION 

The IDT71322 is an extremely fast dual-port 2K x 8 CMOS static 
RAM with an additional 8 address locations dedicated to binary 
semaphore flags. These flags allow either processor on the left or 
right side of the dual-port RAM to claim a privilege over the other 
processor for functions defined by the system designer's software. 
As an example, the semaphore can be used by one processor to 
inhibit the other from accessing a portion of the dual-port RAM or 
any other shared resource. 

The dual-port RAM features a fast access time, and both ports 
are completely independent of each other. This means that the 
activity on the left port in no way slows the access time of the right 
port. Both ports are identical in function to standard CMOS static 
RAM and can be read from, or written to, at the same time with the 
only possible conflict arising from the simultaneous writing of, or a 
simultaneous READ/WRITE of, a non-semaphore location. Sema- 
phores are protected against such ambiguous situations and may 
be used by the system program to avoid any conflicts in the non- 
semaphore portion of the dual-port RAM. These devices have an 
automatic power- down feature controlled by CE, the dua l-port 
RAM enable, and SEM, the semaphore enable. The CEand SEM 
pins control on-chip power down circuitry that permits the respec- 
tive port to go into standby mode when not select ed. Th is is the 
condition which is shown in Table I where CE and SEM are both 
high. 

Systems which can best use the IDT71322 contain multiple 
processors or controllers and are typically very high-speed sys- 
tems which are software controlled or software intensive. These 
systems can benefit from a performance increase offered by the 
IDT71322's hardware semaphores, which provide a lockout 
mechanism without requiring complex programming. 

Software handshaking between processors offers the maximum 
in system flexibility by permitting shared resources to be allocated 
in varying configurations. The IDT71322 does not use its sema- 
phore flags to control any resources through hardware, thus allow- 
ing the system designer total flexibility in system architecture. 

An advantage of using semaphores rather than the more com- 
mon methods of hardware arbitration is that wait states are never 
incurred in either processor. This can prove to be a major advan- 
tage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are inde- 
pendent of the dual-port RAM. These latches can be used to pass a 
flag, or token, from one port to the other to indicate that a shared 
resource is in use. The semaphores provide a hardware assist for a 
use assignment method called "Token Passing Allocation." In this 
method, the state of a semaphore latch is used as a token indicat- 
ing that a shared resource is in use. If the left processor wants to 
use this resource, it requests the token by setting the latch. This 
processor then verifies its success in setting the latch by reading it. 
If it was successful, it proceeds to assume control over the shared 
resource. If it was not successful in setting the latch, it determines 
that the right side processor had set the latch first, has the token 
and is using the shared resource. The left processor can then either 
repeatedly request that semaphore's status or remove its request 
for that semaphore to perform another task and occasionally 
attempt again to gain control of the token via the set and test 
sequence. Once the right side has relinquished the token, the left 
side should succeed in gaining control. 

The semaphore flags are active low. A token is requested by 
writing a zero into a semaphore latch and is released when the 
same side writes a one to that latch. 

The eight semaphore flags reside within the IDT71322 in a 



separate memory space from the dual-port RA M. Th is address 
space is accessed by placing a low input on the SEM pin (which 
acts as a chip select for the semaphore flags) and using the other 
control pins (Address, OE, and R/W) as they would be used in ac- 
cessing a standard static RAM. Each of the flags has a unique ad- 
dress which can be accessed by either side through address pins 
Ao - A 2 . When accessing the semaphores, none of the other ad- 
dress pins has any effect. 

When writing to a semaphore, only data pin Do is used. If a low 
level is written into an unused semaphore location, that flag will be 
set to a zero on that side and a one on the other (see Table II). That 
semaphore can now only be modified by the side showing the 
zero. When a one is written into the same location from the same 
side, the flag will be set to a one for both sides (unless a semaphore 
request from the other side is pending) and then can be written to 
by both sides. The fact that the side which is able to write a zero into 
a semaphore subsequently locks out writes from the other side is 
what makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussion on the use of this feature follows 
shortly.) A zero written into the same location from the other side 
will be stored in the semaphore request latch for that side until the 
semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all data 
bits so that a flag that is a one reads as a one in all data bits and a 
flag containing a zero reads as all zeros. The read value is latched 
i nto on e side's output register when that side's semaphore select 
(SEM) and output enable (OE) signals go active. This serves to 
disallow the semaphore from changing state in the middle of a read 
cycle due to a write cycle from the other side. Because of this latch, 
a repe ated r ead of a semaphore in a test loop must cause either 
signal (SEM or OE) to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the semaphore in 
order to guarantee that no system level contention will occur. A 
processor requests access to shared resources by attempting to 
write a zero into a semaphore location. If the semaphore is already 
in use, the semaphore request latch will contain a zero, yet the 
semaphore flag will appear asaone.afact which the processorwill 
verify by the subsequent read (see Table II). As an example, as- 
sume a processor writes a zero to the left port at a free semaphore 
location. On a subsequent read, the processorwill verify that it has 
written successfully to that location and will assume control over 
the resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will fail, 
as will be verified by the fact that a one will be read from that sema- 
phore on the right side during a subsequent read. Had a sequence 
of READ/WRITE been used instead, system contention problems 
could have occurred during the gap between the read and write cy- 
cles. 

It is important to note that a failed semaphore request must be 
followed by either repeated reads or by writing a one into the same 
location. The reason for this is easily understood by looking at the 
simple logic diagram of the semaphore flag in Figure 3. Two sema- 
phore request latches feed into a semaphore flag. Whichever latch 
is first to present a zero to the semaphore flag will force its side of 
the semaphore flag low and the other side high. This condition will 
continue unti I a one is written to the same semaphore request latch. 
Should the other side's semaphore request latch have been written 
to a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's request 
latch. The second side's flag will now stay low until its semaphore 
request latch is written to a one. From this it is easy to understand 
that, if a semaphore is requested and the processor which re- 
quested it no longer needs the resource, the entire system can 
hang up until a one is written into that semaphore request latch. 
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TABLE I -NON-CONTENTION READ/WRITE CONTROL 



LEFT OR RIGHT PORT < 1 > 


FUNCTION 


R/W 


CE 


SEM 


OE 


Do-7 


X 


H 


H 


X 


z 


Port Disabled and in Power Down 
Mode 


H 


H 


L 


L 


DATAqut 


Data in Semaphore Flag 
Output on Port 


X 


X 


X 


H 


Z 


Output Disabled 


S 


H 


L 


X 


DATA lN 


Port Data Bit D Written Into 
Semaphore Flag 


H 


L 


H 


L 


DATA out 


Data In Memory Output on Port 


L 


L 


H 


X 


DATA, N 


Data On Port Written Into Memory 


X 


L 


L 


X 


- ■ 


Not Allowed 



NOTE: 

1. A 0L - 



Aiol*A | 



H = HIGH, L = LOW, X = DONTCARE, Z : 
_f~= Low-to-High transition 



HIGH IMPEDANCE 



TABLE II -EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE ( 



FUNCTION 


D - D 7 LEFT 


Do -D 7 RIGHT 


STATUS 


No Action 


1 


1 


Semaphore free 


Left Port Writes "0" to Semaphore 





1 


Left port has semaphore token 


Right Port Writes "0" to Semaphore 





1 


No change. Right side has no write 
access to semaphore 


Left Port Writes "1" to Semaphore 


1 





Right port obtains semaphore token 


Left Port Writes "0" to Semaphore 


1 





No change. Left port has no write 
access to semaphore 


Right Port Writes "1" to Semaphore 





1 


Left port obtains semaphore token 


Left Port Writes "1" to Semaphore 


1 


1 


Semaphore free 


Right Port Writes "0" to Semaphore 


1 





Right port has semaphore token 


Right Port Writes "1" to Semaphore 


1 


1 


Semaphore free 


Left Port Writes "0" to Semaphore 





1 


Left port has semaphore token 


Left Port Writes "1" to Semaphore 


1 


1 


Semaphore free 



NOTE: 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT71322. 
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The critical case of semaphore timing is when both sides re- 
quest a single token by attempting to write a zero into it at the same 
time. The semaphore logic is specially designed to resolve this: 
problem. If simultaneous requests are made, the logic guarantees ■ 
that only one side receives the token. If one side is earlier than the ■ 
other in making the request, the first side to make the request will ; 
receive the token. If both requests arrive at the same time, the as- 
signment will be arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores is 
that semaphores alone do not guarantee that access to a resource 
is secure. As with any powerful programming technique, if sema- 
phores are misused or misinterpreted, a software error can easily 
happen. Code integrity is of the utmost importance when sema- 
phores are used instead of slower, more restrictive hardware inten- 
sive schemes. 

Initialization of the semaphores is not automatic and must be 
handled via the initialization program at power-up. Since any 
semaphore request flag which contains a zero must be reset to a 
one, all semaphores on both sides should have a one written into 
them at initialization from both sides to assure that they will be free 
when needed. 

USING SEMAPHORES -Some Examples 

Perhaps the simplest application of semaphores is their appli- 
cation as resource markers for the I DT71322's dual-port RAM. Say 
the 2K x 8 RAM was to be divided into two 1 K x 8 blocks which were 
to be dedicated at any one time to servicing either the left or right 
port. Semaphore could be used to indicate the side which would 
control the lower section of memory, and Semaphore 1 could be 
defined as the indicator for the upper section of memory. 

To take a resource, in this example the lower 1K of dual-port 
RAM , the processor on the left port could write and then read a zero 
into Semaphore 0. If this task were successfully completed (a zero 
was read back rather than a one) , the left processor would assume 
control of the lower 1K. Meanwhile, the right processor would at- 
tempt to perform the same function. Since this processor was at- 
tempting to gain control of the resource after the left processor, it 
would read back a one in response to the zero it had attempted to 
write into Semaphore 0. At this point, the software could choose to 
try and gain control of the second 1 K section by writing, then read- 



ing a zero into Semaphore 1. If it succeeded in gaining control, it 
would lock out the left side. 

Once the left side was finished with its task, it would write a one 
to Semaphore and may then try to gain access to Semaphore 1. If 
Semaphore 1 was still occupied by the right side, the left side could 
undo its semaphore request and perform other tasks until it was 
able to write, then read a zero into Semaphore 1 . If the right proces- 
sor performs a similar task with Semaphore 0, this protocol would 
allow the two processors to swap 1 K blocks of dual-port RAM with 
each other. 

The blocks do not have to be any particular size and can even be 
variable, depending upon the complexity of the software using the 
semaphore flags. All eight semaphores could be used to divide the 
dual-port RAM or other shared resources into eight parts. Sema- 
phores can even be assigned different meanings on different sides 
rather than being given a common meaning as was shown in the 
example above. 

Semaphores are a useful form of arbitration in systems like disk 
interfaces where the CPU must be locked out of a section of mem- 
ory during a transfer and the I/O device cannot tolerate any wait 
states. With the use of semaphores, once the two devices had de- 
termined which memory area was "off limits" to the CPU, both the 
CPU and the I/O devices could access their assigned portions of 
memory continuously without any wait states. 

Semaphores are also useful in applications where no memory 
"WAIT" state is available on one or both sides. Once a semaphore 
handshake has been performed, both processors can access their 
assigned RAM segments at full speed. 

Another application is in the area of complex data structures. In 
this case, block arbitration is very important. For this application 
one processor may be responsible for building and updating a 
data structure. The other processor then reads and interprets that 
data structure. If the interpreting processor reads an incomplete 
data structure, a major error condition may exist. Therefore, some 
sort of arbitration must be used between the two different proces- 
sors. The building processor arbitrates for the block, locks it and 
then is able to go in and update the data structure. When the update 
is completed, the data structure block is released. This allows the 
interpreting processor to come back and read the complete data 
structure, thereby guaranteeing a consistent data structure. 
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FIGURE 3. IDT71322 Semaphore Logic 



IDT71322S AND IDT71322L CMOS 

DUAL-PORT RAM 16K (2Kx 8-BIT) WITH SEMAPHORES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



XXXX A 999 

Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 
C 
J 
L52 

35 
45 
50 
70 

L 
S 

71322 



Commercial (0°Cto +70°C) 

Military (-55° C to +1 25° C) 
Compliant to MIL-STD-883, Class B 



Plastic DIP 

Sidebraze DIP 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 



Commercial Only 



Low Power 
Standard Power 



- Speed in Nanoseconds 



16K (2Kx 8-Bit) Dual-Port RAM w/Semaphore 
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CMOS DUAL-PORT RAMS 
32K(2Kx 16-BIT) 



PRELIMINARY 
IDT7133S/L 
IDT7143S/L 



FEATURES: 

• High-speed access 

- Military: 55/70/90ns (max.) 

- Commercial: 45/55/70/90ns (max.) 

• Low-power operation 

- IDT7133/43S 
Active: 375mW (typ.) 
Standby: 5mW (typ.) 

- IDT7133/43L 
Active: 375mW (typ.) 
Standby: 1mW (typ.) 

• Versatile control for write: separate write control for lower and 
upper byte of each port 

• MASTER IDT7133 easily expands data bus width to 32 bits or 
more using SLAVE IDT7143 

• On-chip port arbitration logic (IDT7133 only) 

• BUSY output flag on IDT7133; BUSY input on IDT7143 

• Fully asynchronous operation from either port 

• Battery backup operation— 2V data retention 

• TTL-compatible, single 5V (±10%) power supply 

• Available in 68-pin ceramic or plastic PGA, DIP (600 mil, 70 mil 
centers), LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7133/7143 are high-speed 2K x 16 dual-port static 
RAMs. The JDT71 33 is designed to be used as a stand-alone 16-bit 
dual-port RAM or as a "MASTER" dual-port RAM together with the 
IDT7143 "SLAVE" dual-port in 32-bit-or-more word width systems. 
Using the IDT MASTER/SLAVE dual-port RAM approach in 32-bit- 
or-wider memory system applications results in full-speed, error- 
free operation without the need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asynchronous 
access for reads or writes to any location in memory. An automatic 
power down feature, controlled by CE, permits the on-chip cir- 
cuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only 375mW of power at 
maximum access times as fast as 45ns. Low-power (L) versions 
offer battery backup data retention capability, with each port 
typically consuming 1mW from a 2V battery. 

The IDT7133/7143 devices have identical pinouts. Each is 
packaged in a 68-pin ceramic or plastic PGA, 68-pin LCC, 68-pin 
PLCC, and 70 mil center DIPs. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




FUNCTIONAL BLOCK DIAGRAM 



R/Wujb 
R/Wmb 



5El- 
A 10L - 
A 8 l " 

I/08L-I/015L- 
I/O0L-I/O7L - 



NOTES: 

1. IDT7133 (MASTER): BUSY is open drain 
output and require s pull- up resistor. 
IDT7143 (SLAVE): BUSY is input. 

2. LB = LOWER BYTE 
UB = UPPER BYTE 
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CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S5-65 



IDT7133S/L AND IDT7143S/L 

CMOS DUAL-PORT RAM 32K (2Kx 16-B1T) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 




l/0 12L 
I/015L C 

V CC (1) C 

GND<2) C 

I/Oor C 



.10 



09 



08 



07 



05 
04 
03 
02 
01 





51 
A 6 L 


50 
A 5L 


48 

A 3L 


46 

Ail 


44 


42 
CE R 


40 
A OR 


38 
A 2 R 


36 
A 4R 






BL)5V L 




53 
A 8 L 


52 

A 7 L 


49 
A 4L 


47 
A 2L 


45 

Aql 


43 


41 


39 

Air 


37 
A 3R 


35 
A 5R 


34 

A 6R 


BUSY R 


55 

Aiol 


54 
A 9 L 


G68-1 

& 

PG68-1 (PPGA) 


32 
A 8 R 


33 
A7R 


57 

R/W LLB 


56 

0E L 


30 
A 10R 


31 
Aqr 


59 

Vcc<!» 


58 

R/W LUB 


28 

R/W RLB 


29 

GEr 


61 

'/Oil 


60 
"OOL 


26 

GND< 2 > 


27 

R/Wr UE 


63 
"°3L 


62 

i/o 2L 


24 
I/014R 


25 
I/015R 


65 
"°5L 


64 

i/o 4L 


22 

l/0 12R 


23 
I/013R 


67 


66 
"°6L 


20 
1/OlOR 


21 . 
1/OllR 


68 
'/0 6 L 


1 

l/0«. 


I/Oiil 


5 
I/013L 


7 
1/OiSL 


9 

GND< 2 > 


11 

1/OlR 


13 

l/0 3R 


15 
l/0 5 R 


18 
I/08R 


19 

1/OflR 


/* 


2 
I/Oiol 


4 
l/0 12L 


6 
I/014L 


8 

V C c< 1 > 


10 
I/OOR 


12 

l/0 2R 


14 
l/0 4 R 


16 
l/0 6 R 


17 

i/o™ 





P ' n 1 A 

Designator A 



NOTES: 



Both V cc pins must be connected to the supply to assure 

reliable operation. 

Both GND pins must be connected to the supply to assure 

reliable operation. 

UB = Upper Byte; LB = Lower Byte. 



PGA TOP VIEW (Ceramic or Plastic) 

ioooooQQp;"l§Hj^rf 

7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 



l/0 9L 10 

l/O 10L 11 

l/0 11L 12 

l/0 12L 13 

l/0 13L 14 

l/Oi4L 15 

I/015L 16 

V CC (D 17 

GND< 2 > 18 

l/O R 19 

1/OlR 2 ° 

l/0 2R 21 

l/0 3 R 22 

l/0 4R 23 

l/0 5R 24 

l/0 6R 25 

l/0 7R 26 




27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 

cc DC DC or cc CC cc ccKT £ &! cc 

§§000000 §l§gE>- 



O O) 10 N (C 

r< <<< 



~---^^^o 



LCC/PLCC 
TOP VIEW 
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IDT7133S/LAND IDT7143S/L 

CMOS DUAL-PORT RAM 32K(2Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


2.0 


2.0 


w 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V,L 


Input Low Voltage 


-0.50) 


- 


0.8 


V 



NOTE: 

1.V IL (min.) = 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


0V 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


■5.0V± 10% 
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IDT7133S/L AND IDT7143S/L 

CMOS DUAL-PORT RAM 32K (2Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Either port, v cc = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7133S 

IDT7143S 

MIN. MAX. 


IDT7133L 

IDT7143L 

MIN. MAX. 


UNIT 


HJ 


Input Leakage Current 


V cc = 5.5V,V lN =0VtoV cc 


10 


5 


U.A 


I'loI 


Output Leakage Current 


CE =V I h.V 0U t -,0V to Vcc 


10 


5 


>lA 


Vol 


Output Low Voltage (l/O - 1/0 15 ) 


l 0L = 4mA 


0.4 


0.4 


V 


V 


Open Drain Output Low 
Voltage (EOSY) 


l 0L = 16mA 


0.5 


0.5 


V 


Voh 


Output High Voltage 


Ioh = -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (3) (V cc = 5.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


IDT71 33x45 (1) 

IDT71 43x45 (1) 

TYP.(2) MAX. 


IDT7133x55 
IDT7143X55 
TYP.< 2 > MAX. 


IDT7133X70 
IDT7143X70 
TYP.< 2 > MAX. 


IDT7133X90 
IDT7143X90 
TYP.< 2 > MAX. 


UNIT 


Ice 


Dynamic Operating 
Current (Both Ports 
Active) 


CE=V IL 
Outputs Open 
f - f maxW 


MIL 


S 
L 


: %^ 


280 
260 


75 260 
75 240 


75 260 
75 240 


mA 


COM'L 


S 

L 


::266' 

- 240 


75 240 
75 220 


75 240 
75 220 


75 235 
75 215 


'SB1 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L and CE R >V IH 


MIL. 


S 

L 


_ — 


80 
70 


25 75 
25 65 


25 75 

25 65 


mA 


COM'L. 


S 
L 


- ■••". 75 

- :*,,.. '65 


25 70 
25 60 


25 70 

25 60 


25 65 
25 55 


'SB2 


Standby Current 
(One Port -TTL 
Level Inputs) 


pE L orCER>V lH 

Active Port Outputs 
Open 


MIL. 


S 

L 


— '•••'x :.•;•;,;_ 


180 
160 


50 170 
50 150 


50 170 
50 150 


mA 


COM'L 


S 

L 


- -• • . :160 

- ,, '140 


50 150 
50 130 


50 150 
50 130 


50 145 
50 125 


•sB3 


Full Standby Current 
(Both Ports - CMOS 
Level Inputs) 


Both Ports CE L and 
CE R >V CC -0.2V 
V )N >V cc -0.2Vor 

f = (5) 


MIL 


S 

L 


— -.'•..-. — 


30 
10 


1 30 
0.2 10 


1 30 
0.2 10 


mA 


COM'L. 


S 
L 


- m *m 15 
4 


1 15 
0.2 4 


1 15 
0.2 4 


1 15 
0.2 4 


'SB4 


Full Standby Current 
(One Port-All CMOS 
Level Inputs, f = 0< 5 > 


One Port CE L or 
CE R >V CC -0.2V 
V, N >V CC -0.2V or 
V, N < 0.2V 
Active Port Outputs 
Open.f = f MAX (4) 


MIL 


S 
L 


illl.it ~ 


170 
150 


45 160 
40 140 


45 155 
40 135 


mA 


COM'L 


S 

L 


#? iS? 15 ° 
9m 130 


45 140 
40 120 


45 140 
40 120 


45 135 
40 115 



NOTES: 

1. 0°C to +70°C temperature range only. 

2. V cc = 5V,T A = +25°C 

3. "x" in part numbers indicates power rating (S or L). 

4. At f = f MAX , address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1 /t RC , and using "AC TEST CONDI- 
TIONS" of input levels of GND to 3V. 

5. f = means no address or control lines change. Applies only to inputs at CMOS level standby. 
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IDT7133S/L AND IDT7143S/L 

CMOS DUAL-PORT RAM 32K(2Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES < 1 > 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


I DT71 33S/L/I DT71 43S/L 
MIN. MAX. 


UNIT 


Vdr 


Vcc * or Data Retention 






2.0 


V 


'CCDR 


Data Retention Current 


V C c = 2.0V 
CE^Vhc 


MIL. 


4000 


uA 


COM'L 


1500 


uA 


tcDR< 3 > 


Chip Deselect to Data Retention Time 


V lN >V HC or<V LC 




- 


ns 


t R (3) 


Operation Recovery Time 




W 2 > 


ns 


l U < 3 > 


Input Leakage Current 






2 


uA 



NOTES: 

1. V cc = 2V,T A = +is°C. 

2. t RC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 




4.5V 



» 777777 ^ 



DATA RETENTION MODE 



\. 



V n p > 2V 



f< 



4.5V 



'-vshek: 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 , 2, & 3 



5V 



DATA 0UT - 



775Q < 



: 1250Q 



30pF* 



DATAqut ■ 



775Q - 



5V 
| 1250O 

T 5 P F * 



5V 



_ i 



BUSY 



270Q 
=j= 30pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for tLz.tHz.twz.tow) 



Figure 3. BUSY Output 

Load 

(IDT7133onIy) 



r Including scope and jig. 
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IDT7133S/L AND IDT7143S/L 

CMOS DUAL-PORT RAM 32K(2Kx16-BlT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7133S/L45(2) 
IDT7143S/L45<2) 
COM'LONLY 
MIN. MAX. 


IDT7133S/L55 
IDT7143S/L55 

MIN. MAX. 


IDT7133S/L70 
IDT7143S/L70 

MIN. MAX. 


IDT7133S/L90 
IDT7143S/L90 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


■ 45 -Jife, 


55 


- 


70 


90 


ns 


*AA 


Address Access Time 


*£:::■ 


- 


55 


70 


90 


ns 


*ACE 


Chip Enable Access Time 


,: ::i: w : - 


- 


55 


70 


90 


ns 


*A0E 


Output Enable Access Time 


- -5*30 


„ 


35 


40 


40 


ns 


*OH 


Output Hold From Address Change 


vfl:;::-:-'- 





- 





10 


ns 


^LZ 


Output Low Z Time {1,3) 


5 ^ : C - 


5 


- 


5 


5 


ns 


*HZ 


Output High Z Time < 1 - 3 > 


£1f 20 


- 


20 


25 


25 


ns 


*pu 


Chip Enable to Power Up Time < 3 ) 


■M&F 





- 








ns 


*pd 


Chip Disable to Power Down Time ( 3 ) 


*%? 50 


- 


50 


50 


50 


ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (see Figures 1,2 & 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 



TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 



d, 2, 4) 



ADDRESS 



DATA out 



3( 



PREVIOUS DATA VALID 



][XXX 



K 



>2X 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE 



CE 



OE 



DATA 0UT 



lc 



CURRENT 



U 



v 



v 



■*— *pn-*^ 



7 



^[ 



50% 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = vj L . 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = V lL 



f 



s 



50' 



5\ 
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IDT7133S/L AND IDT7143S/L 

CMOS DUAL-PORT RAM 32K(2Kx 16-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7133S/L45< 2 > 
IDT7143S/L45< 2 > 
MIN. MAX. 


IDT7133S/L55 
IDT7143S/L55 
MIN. MAX. 


IDT7133S/L70 
1DT7143S/L70 
MIN. MAX. 


IDT7133S/L90 
IDT7143S/L90 
MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time< 4 > 


45 -%.. 


55 


- 


70 


90 


ns 


*EW 


Chip Enable to End of Write 


30 £%m 


40 


- 


50 


85 


ns 


*AW 


Address Valid to End of Write 


30 ,: : : : :,Sf 


40 


- 


50 


85 


ns 


Us 


Address Setup Time 


o ^S* 





- 








ns 


*WP 


Write Pulse Width* 6 ) 


30 .^ : ;;;:;:; : ; : ~ 


40 


- 


50 


55 


ns 


*WR 


Write Recovery Time 


%^ 





„ 








ns 


*DW 


Data Valid to End of Write 


15 Z®%£ - 


20 


- 


25 


30 


ns 


*HZ 


Output High 2 Timet 1 -3) 


-': •. ' 20 


- 


20 


25 


25 


ns 


*DH 


Data Hold Time < 5 > 


5--:::|:,| ; 


5 


- 


5 


5 


ns 


*WZ 


Write Enable to Output in High Z (1 - 3) 


;-.;'••' 20 


- 


20 


25 


25 


ns 


*0W 


Output Active From End of Write^ 3 - 5 ) 


% $i» 


5 


- 


5 


5 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (see Figures 1,2 & 3). 

2. 0°C to + 70°C temperature range only. 

3. This parameter is guaranteed but not tested. 




For MASTER/SLAVE combination, t wc = t BAA + t WR + t WP . 

The specification for t DH must be met by the device supplying write data to the RAM under all operating conditions. Although ton and t w values will vary 
over voltage and temperature, the actual t DH will always be smaller than the actual tow- 
Specified for UE at high (Refer to "Timing Waveform of Write Cycle", Note 7). 
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IDT7133S/L AND 1DT7143S/L 

CMOS DUAL-PORT RAM 32K(2Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 



(1,2,3,7) 



ADDRESS 



OE 



^< 



CE 



)C 



v 



V 



x 



•* T wz 



DATA out — ^5 



P 



DATA lf 



c 



X 



X 



<~E~>r 



WRITE CYCLE NO. 2 (CE CONTROLLED TIMING) ( 



ADDRESS 



CE 



H>< 



N 



R/W x 



DATA, N 



\. 



X 



T DW *■ 



C 



X 



X 



3 



NOTES: 

1 . R/W or CE must be high during all address transitions. 

2. A write occurs during the overlap (t^ or %hp) of a |ow CE and a low R/W. 

3. t W R is measured from the earlier of CE" or R/W going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured £500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or { t wz + tow) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t Dw . If 0~E is high during an R/W controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t WP . 

8. R/W for either upper or lower byte. 
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IDT7133S/L AND IDT7143S/L 

CMOS DUAL-PORT RAM 32K(2Kx 16-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7133S/L45< 1 > 
IDT7143S/L45 (1) 
MIN. MAX. 


IDT7133S/L55 
IDT7143S/L55 
MIN. MAX. 


IDT7133S/L70 
IDT7143S/L70 
MIN. MAX. 


IDT7133S/L90 
IDT7143S/L90 
MIN. MAX. 


UNIT 


BUSY TIMING (For MASTER 1DT7133) 


*BAA 


BUSY Access Time to Address 


-:;: : .45 


- 


50 


55 


55 


ns 


*BDA 


BUSY Disable Time to Address 


S^Cf 


- 


40 


45 


45 


ns 


*BAC 


BUSY Access Time to Chip Enable 


• : ^?30 


- 


35 


35 


45 


ns 


^DC 


BUSY Disable Time to Chip Enable 


- ;::;; igi5 


- 


30 


30 


45 


ns 


*WDD 


Write Pulse to Data Delay < 2 > 


- 3%mo 


- 


80 


90 


100 


ns 


^DD 


Write Data Valid to Read Data Delay < 2 > 


- mm£ 55 


- 


55 


70 


90 


ns 


^DD 


BUSY Disable to Valid Data* 3 ) 


-■- ■'■"■ Note 4 


- 


Note 4 


Note 4 


Note 4 


ns 


Ws 


Arbitration Priority Set Up Time (4) 


5; •;•:-••:•••:••:: _ 


5 


- 


5 


10 


ns 


BUSY INPUT TIMING (For SLAVE IDT7143) 


*WB 


Write to BUSY < 5 > 


:"0-: •• : 





- 








ns 


*WH 


Write Hold After BUSY < e > 


•*'3o:.:," 


30 


- 


30 


30 


ns 


twDD 


Write Pulse to Data Delay (7) 


SP* 80 


- 


80 


90 


100 


ns 


*DDD 


Write Data Valid to Read Data Delay ( 7 ) 


:m *m 55 


- 


55 


70 


90 


ns 




NOTES: 

1. 0°C to +70°C temperature range only. 

2. Port-to-port delay through RAM cells from writing port to reading port, 
refer to "TIMING WAVEFORM OF READ WITH BUSY (For Master IDT7133)" 

3. t BDD is calculated parameter and is greater of 0, t W QD ~ * wp (actual) or t D0D - t DW (actual). 

4. To ensure that the earlier of the two ports wins. 

5. To ensure that the write cycle is inhibited during contention, 

6. To ensure that a write cycle is completed after contention. 

7. Port-to-port delay through RAM cells from writing port to reading port, 

refer to "TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (For Slave IDT7143)" 
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TIMING WAVEFORM OF READ WITH BUSY tl,z,a, (For MASTER IDT7133) 



ADDR R 
R/Wr 

DATA| N R - 
ADDR L 

bUsy l 

DATA 0UT L 



3( 



MATCH 



^ 



• tAPS^M 



3K 



3 



NOTES: 



t WP ■ 






3C 



CA 



VALID 



MATCH 



I 



/ 



"'ddd* 4 )- 



1 . To ensure that the earlier of the two ports wins. 

2. Write cycle parameters should be adhered to for ensuring proper writing. 

3. Device is continously enabled for both ports. 

4. OE* at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (123) (For SLAVE IDT7143) 

t wc — 



ADDR R 



R/Wp 1 



DATA| N R 



ADDR, 



DATA 0UT t 



I 



MATCH 



^ 



X 



3C 



NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE" at LO for the reading port. 

2. Write cycle parameters should be adhered to for ensuring proper writing. 

3. Device is continously enabled for both ports. 



VALID 



MATCH 



X 

7 



I 



TIMING WAVEFORM OF WRITE WITH BUSY INPUT (For SLAVE IDT7143) 



R/W 



BUSY 



3C 



VALID 



3£ 
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TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
CE L VALID FIRST: 



LANDR X ADDRESSES MATCH 



CE, 



CE n 



*APS ■* 



\ 



f 



"V 



BUSY R 



■\ 



f 



y- 



CE R VALID FIRST: 

ADDR SJ~ 

LANDR A 



ADDRESSES MATCH 



CE R 



CE L 



BUSY, 



¥ 



"V 



"\ 



j c 



yz 




TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION (1) 
LEFT ADDRESS VALID FIRST: 



ADDRl 
ADDRr 

busy r 



Z3( 



t RC ORt wc - 



ADDRESSES MATCH 



\ 



3£ 



addresses do not match 



y 



RIGHT ADDRESS VALID FIRST: 



t RC ORt W c~ 



ADDR R -j^ ADDRESSES 



match 



ADDR, 



BUSY L 



3( 



\ 



NOTE: 

1. CE L = CE R = V lL 



ADDRESSES DO NOT MATCH 



y~ 



j 
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FUNCTIONAL DESCRIPTION: 

The IDT71 33/43 provides two ports with separate control, ad- 
dress and I/O pins that permit independent access for reads or 
writes to any location in memory. The devices have an automatic- 
power down feature controlled by CE. The CE controls on-chip 
power down circuitry that permits the respective port to go into a 
standby mode when not selected (CE high). When a port is en- 
abled, access to the entire memory_array is permitted. Each port 
has its own Output Enable control (OE) . In the read mode, the port's 
0E turns on the output drivers when set LOW. Non-contention 
READ/WRITE conditions are illustrated in Table I. 

ARBITRATION LOGIC, 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip en- 
able match down to 5ns mini mum a nd determine which port has 
access. In all cases, an active BUSY flag will be set for the delayed 
port. 

The BUSY flags are provided for the situation when both ports 
simultaneously access the same memory location. When this situ- 
ation occurs, on-chip arbitration logic will det ermin e which port has 
access and sets the delayed port's BUSY flag. BUSY is set at 
speeds that permit the processor to hold the operation and its re- 
spective address and data. It is imp ortant to note that the operation 
is invalid for the por t that h as BUSY set LOW. The delayed port will 
have access when BUSY goes Inactive. 

Contention occurs when both left and right ports are active and 
both addresses match. When this situation occurs, the on-chip ar- 
bitration logic determines access. Two modes of arbitration are 
provided: (1) if the addresses match and are valid before CE, on- 
chip control logic arbitrates between CE L and CE R for access; or (2) 
if the CEs are low before an address match, on-chip control logic 



arbitrates between the left and right addresses for acce ss (refe r to 
Table II). In either mode of arbitration, the delayed port's BUSY flag 
is set and will reset when the port granted access completes its op- 
eration. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to 32 bits or more in a dual-port 
RAM system implies that several chips will be active at the same 
time. If each chip includes a hardware arbitrator, and the addresses 
for eac h chip a rrive at the same time, it is possib le that one will acti- 
vate its BUSY L while another activates its BUSY R signal. Both sides 
are now busy and the CPUs will wait indefinitely for their port to be- 
come free. 

To avoid this "Busy Lock-Out" problem, IDT has developed a 
MASTER/SLAVE approach where onl y one h ardware arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which allow an 
interface to the MASTER with no external components and with a 
speed advantage over other systems. 

When expanding dual-port RAMs in widt h, the writing of the 
SLAVE RAMs must be delayed until after the BUSY input has set- 
tled. Otherwise, the SLAVE chip may begin a write cycle during a 
contention situ ation. Conversely, the write pulse must extend a 
hold time past BUSY to ensure that a write cycle takes place after 
the contention is resolved. This timing is inherent in all dual-port 
memory systems where more than one chip is active at the same 
time. 

The write pulse to the SLAVE should be delayed by the maxi- 
mum arbitration time of the MASTER. If, then, a co ntentio n occurs, 
the write to the SLAVE will be inhibited due to BUSY from the 
MASTER'. 



TABLE I -NON-CONTENTION READ/WRITE CONTROL 14 



LEFT OR RIGHT PORT <D 


FUNCTION 


R/W LB 


R/W UB 


CE 


OE 


l/O -7 


i/o 8 . 15 


X 


X 


H 


x 


Z 


z 


Port Disabled and in Power Down mode, l SB2 or l SB4 


X 


X 


H 


X 


Z 


z 


CE R = CE L = H, Power Down Mode, l SB1 or l SB3 


L 


L 


L 


X 


DATA, N 


DATA IN 


Data on Lower Byte and Upper Byte Written into Memory (2) 


L 


H 


L 


L 


DATA, N 


DATA 0UT 


Data on Lower Byte Written into Memory^Data in Memory Output on Upper Byte (3) 


H 


L 


L 


L 


DATA out- 


DATA, N 


Data in Memory Output on Lower Byte{ 3) Data on Upper Byte Written into Memory* 2 ) 


L 


H 


L 


H 


DATA in 


Z 


Data on Lower Byte Written into Memory (2) 


H 


L 


L 


H 


Z 


DATA, N 


Data on Upper Byte Written into Memory (2) 


H 


H 


L 


L 


DATA out 


DATA out 


Data in Memory Output on Lower Byte and Upper Byte (3) 


H 


H 


L 


H 


Z 


Z 


High Impedance Outputs 



NOTES: 

1. A ql - Ai ql* Aqr-Aiqr 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see t WDD and t DDD timing. 

4. H = High, L = Low, X = Don't Care, Z = High Impedance, LB = Lower Byte, UB = Upper Byte 
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TABLE II -ARBITRATION 


LEFT PORT 


RIGHT PORT 


FLAGS* 1 ) 


FUNCTION 


CE L \ 


Aol- A 10 l 


CEr 


A r- A 10 r 






BUSY L 


BUSY R 


H 


X 


H 


X 


H 


H 


No Contention 


L 


Any 


H 


X 


H 


H 


No Contention 


H 


X 


L 


Any 


H 


H 


No Contention 


L 


* Aor-Aior 


L 


* Aol-Aiol 


H 


H 


No Contention 


ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 


L 


LV5R 


L 


LV5R 


H 


L 


L-Port Wins 


L 


RV5L 


L 


RV5L 


L 


H 


R-Port Wins 


L 


Same 


L 


Same 


H 


L 


Arbitration Resolved 


L 


Same 


L 


Same 


L 


H 


Arbitration Resolved 


CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 


LL5R 


- Aor-Aior 


LL5R 


= Aol-Aiol 


H 


L 


L-Port Wins 


RL5L 


= Aor-Aior 


RL5L 


= Aol-Aiol 


L 


H 


R-PortWins 


LW5R 


= Aor-Aior 


LW5R 


= Aol-Aiol 


H 


L 


Arbitration Resolved 


LW5R 


= Aor-Aior 


LW5R 


= Aol-Aiol 


L 


H 


Arbitration Resolved 




NOTE: 

1. X = Don't Care, L = Low, H = High LL5R = 

LV5R = Left Address Valid > 5ns before right address RL5L = 

RV5L = Right Address Valid > 5ns before left address LW5R ■■ 

Same = Left and Right Address match within 5ns of each other 



Left CE = LOW > 5ns before Right CE 
Right CT = LOWj; 5ns before Left CI 
■■ Left and Right CT= LOW within 5ns of each other 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


11 


PF 


C OUT 


Input/Output 
Capacitance 


v l/0 = ov 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 



S5-77 



I DT71 33S/L AN D I DT71 43S/ L 

CMOS DUAL-PORT RAM 32K (2Kx 16-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 





LEFT 






RIGHT 





w 


R/W IDT7133 R /W 

MASTER 
BUSY BUSY 




R/W 












< 
< 


> 


i 








MVW +5V +5V-VSAA-4 








R/W IDT7143 R/W 

SLAVE* 1 * 
BUSY BUSY 































R/W 
BUSY 



NOTE: 

1. No arbitration in IDT7143 (SLAVE). BUSY-IN inhibits write in IDT7143 (SLAVE). 



ORDERING INFORMATION 



IDT 



xxxx 

Device Type 



A 
Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



XC 
J 

L 
G 
PG 



45 
55 
70 
90 



7133 
7143 



Commercial (0"Cto + 70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Sidebraze Shrink-DIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Ceramic Pin Grid Array 
Plastic Pin Grid Array 



Commercial Only 



Low Power 
Standard Power 



Speed in Nanoseconds 



32K <2Kx 16-Bit) MASTER Dual-Port RAM 
32K (2Kx 16-Bit) SLAVE Dual-Port RAM 
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CMOS DUAL-PORT RAM 
32K(4Kx 8-BIT) 



IDT7134S 
IDT7134L 



FEATURES: 

• High-speed access 

- Military: 45/55/70ns (max.) 

- Commercial: 45/55/70ns (max.) 

- Commercial: 35ns (max.) Preliminary 

• Low-power operation 

- IDT7134S 

Active: 500mW (typ.) 
Standby: 5mW (typ.) 

- IDT7134L 

Active: 500mW (typ.) 
Standby: 1mW (typ.) 

• Fully asynchronous operation from either port 

• Battery backup operation -2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7134 is an extremely high-speed 4K x 8 dual-port static 
RAM designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those systems 
which cannot tolerate wait states or are designed to be able to 
externally arbitrate or withstand contention when both sides 
simultaneously access the same dual-port RAM location. 

The IDT7134 provides two independent ports with separate 
control, address and I/O pins that permit independent, asynchro- 
nous access for reads or writes to any location in memory. It is the 
user's responsibility to ensure data integrity when simultaneously 
accessing the same memory location from both ports. An auto- 
matic power down feature, controlled by CE, permits the on-chip 
circuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these dual-ports typically operate on only 500mW of power at 
maximum access times as fast as 35ns. Low-power (L) versions 
offer battery backup data retention capability, with each port 
typically consuming 200p.W from a 2V battery. 

The IDT7134 is packaged in either a sidebraze or plastic 48-pin 
DIP, 48-pin or 52-pin LCC, and 52-pin PLCC. Military grade 
product is manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 




FUNCTIONAL BLOCK DIAGRAM 



R/v7 L - 
0H L - 



I/Oql- l/0 7L 



Aol- An 



1 


> 




— c 


>\ 
















D— 




« 









J 




V 


v 


I 








H 


—^— 


v 


1 / 










P 


f 


r 






j 


1 


' 


i 


v 








i — f 


r 


\ .j 




-^ 




COLUMN 
I/O 


<0D> 


COLUMN 
I/O 




^^ 




^ 


^ 


► 








A 




<} 




A 










^~ 


LEFTSIDE 
AnnRFSS 




MEMORY 
ARRAY 




RIGHT SIDE 














DECODE 
LOGIC 














DECODE 
LOGIC 




^. . 







R/v7 R 
CE R 

0E R 



>- I/Oqr- l/0 7R 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 



INDEX- 



CE L C 


1 V 


48 


=iv cc 


R/W L I= 


2 


47 


="CE R 


AiilC 


3 


46 


=IR/Wr 


AjolC 
OT L C 


4 
5 


45 
44 


^A 11R 
-* A 10R 


AolC 


6 


43 


=^R 


An a 


7 


42 


-'Aqr 


A 2L ir 


8 


41 


^ A 1R 


AslC 


9 


40 


HA 2R 


A 4L C 


10 


39 


^A 3R 


AslQ 


11 


38 


=Ja 4R 


A 6 lO 


12 P48-1 


37 


^Asr 


A 7L C= 


13 & 


36 


Z3A 6R 


Ar, 5 


14 C48-2 


35 


1:3 A 7R 


A91C 


15 


34 


^A 8R 

^Aqr 


i/o 0L d 


16 


33 


lAiuC 


17 


32 


=1 |/0 7R 


i/o 2L l: 


18 


31 


^'/0 6 R 

11 1/0 5 R 


I/0 3 lC 


19 


30 


i/o 4L [: 


20 


29 


=1 l/0 4R 


!^ 5lC 


21 


28 


u l/0 3R 


^ 8L c 


22 


27 


=1 l/0 2R 


I/U/lC 


23 


26 


=11/0;" 


GNDC 


24 


25 


=]|/O 0R 



DIP 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS < 1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.5 


1.5 


w 


■out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 
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LCC/PLCC 
TOP VIEW 



< |o< < ccfe g$ oc < <?fe 

f 6 5* 4**3 2 LI 48 47 46 45 44 43 \ 

A 1L p7 1 <2q A 0R 

A 2L p8 41 t:z A 1R 

A 3L b9 40 ri A 2R 

A 4L bio 39 q A 3R 

A 5L hn 38 B A 4R 

A 6L bi2 L48 .-, 37t.r a 5R 

A 7L bi3 set: A 6R 

AblF 14 35t: jA 7R 

A9L ^15 34[J A ^ 

i/o 0L pi6 33[ "-5A 9R 

l/0 1L pi7 32 rf |/0 7R 

l/0 2L P18 31 d i/o 6R 

k 19 20 2^22 23 24 25 26 2728 29 30 J 
ggggggP^gQQQCD 

LCC 
TOP VIEW 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


V cc 


Military 


-55°Cto+125°C 


0V 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



CAPACITANCE (T A = +25°c,f = 1.0MH2) 



SYMBOL 


PARAMETERS) 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


11 


PF 


C OUT 


Output Capacitance 


V ut= 0V 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


v IL 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1. V IL (min.) = -3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (V cc = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7134S 
MIN. MAX. 


IDT7134L 
MIN. MAX. 


UNIT 


iy 


Input Leakage Current 


V cc = 5.5V. V, N = OV to V cc 


10 


5 


JIA 


I'loI 


Output Leakage Current 


CE=V IH ,V OUT = 0VtoV cc 


10 


5 


^A 


V 


Output Low Voltage 


l 0L = 6mA 


0.4 


0.4 


V 


l 0L = 8mA 


0.5 


0.5 


V OH 


Output High Voltage 


I h = -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) (V cc = 5.ov ±10%) 




SYMBOL 


PARAMETER^ 


TEST CONDITION 


VERSION 


1 DT71 34x35 W 
TYP. (2) MAX. 


IDT7134x45 
TYP. (2) MAX. 


IDT7134X55 
TYP. <2> MAX. 


IDT7134x70 
TYP. (2) MAX. 


UNIT 


be 


Dynamic Operating 
Current (Both Ports 
Active) 


CE=V )L 
Outputs Open 

f = W 3 > 


MIL S 


- *w... 


100 240 
100 200 


100 230 
100 180 


100 230 
100 180 


mA 


COM'L. ® 


- : '220 

- 180 


100 200 
100 160 


100 200 
100 160 


100 200 
100 160 


'sbi 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L and CE R > V )H 
f = fMAxP) 


MIL S 


— —. 


25 70 
25 50 


25 70 

25 50 


25 70 
25 50 


mA 


COM'L. f 


- ■■■■■■:: 75 
' - ,,..""45 


25 70 
25 40 


25 70 
25 40 


25 70 
25 40 


'sB2 


Standby Current 
(One Port -TTL 
Level Inputs) 


CE L orCE R >V IH 
Active Port Outputs 
Open, f = f M Axf 3 ' 


MIL. S 


— &0SZT 


50 160 
50 130 


50 150 
50 120 


50 150 
50 120 


mA 


COM'L. f 


- ^:-*Sv:;:;i:40 

- :■:,:. 110 


50 130 
50 100 


50 130 
50 100 


50 130 
50 100 


'sB3 


Full Standby Current 
(Both Ports -All 
CMOS Level Inputs) 


Both Ports CE l and 
CE R >V CC -0.2V 
Vin >V cc -0.2Vor 
V 1N < 0.2V. f = (3) 


MIL S 

L 


-<m^ - 


1.0 30 
0.2 10 


1.0 30 
0.2 10 


1.0 30 
0.2 10 


mA 


COM'Ls 
L 


-" ' : .'15 
~ -.:.:■■ J.i 4 -° 


1.0 15 

0.2 4.0 


1.0 15 
0.2 4.0 


1.0 15 
0.2 4.0 


! SB4 


Full Standby Current 
(One Port-All CMOS 
Level Inputs) 


One Port CE L or 
CE R > V CC -0.2V 
Mn >V cc -0.2Vor 
V 1N < 0.2V. 
Active Port Outputs 
Open, f = f MAX (3) 


S 
MIL L 


llllll - 


50 130 
45 100 


50 120 
45 90 


50 120 
45 90 


mA 


COM'L® 


Eli,,, 120 
-• :::::: 100 


45 110 
45 90 


45 110 
45 90 


45 110 
45 90 



NOTES: 

1. "x" in part number indicates power rating (S or L). 

2. v cc = 5V, T A = +25°C 

3. f max = 1/tRc = A " inputs cycling at f = 1/t RC (except Output Enable), f = means no address or control lines change. Applies only to inputs at CMOS 
level standy Isb3. 

4. 0°C to 70°C temperature range. 
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IDT7134S AND IDT7134L 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.d) 


MAX. 


UNIT 


Vdr 


V cc for Data Retention 


V cc = 2V 
CE>V HC 
Mn >V HC or<V LC 




2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


MIL 


_. 


100 


4000 


JlA 


COM'L 


- 


100 


1500 


t C DR< 3 > 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R (3) 


Operation Recovery Time 


W 2 > 


- 


- 


ns 



NOTES: 

1. V cc = 2V,T A = +25°C 

2. t RC = Read Cycle Time , 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



Vcc 



4.5V 



* HTTm ^ 



DATA RETENTION MODE 



\. 



V n „>'2V 



f> 



4.5V 



^sss 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



5V 



DATAqut - 



7750 < 



1250Q 
30pF* 



DATA out ■ 



775Q< 



5V 

| 1250Q 

T 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 

(for tLz.tHz.twz.toyy) 



* Including scope and jig. 
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IDT7134S ANDIDT7134L 

CMOS DUAL-PORT RAM 32K (4Kx 8-BIT) 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7134S35 0) 
1DT7134L35< 3 > 
MIN. MAX. 


IDT7134S45 
IDT7134L45 
MIN. MAX. 


IDT7134S55 
IDT7134L55 
MIN. MAX. 


IDT7134S70 
IDT7134L70 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


35 


^ 


45 


55 


70 


ns 


*AA 


Address Access Time 


- 


#2$?' 


45 


55 


70 


ns 


*ACE 


Chip Enable Access Time 


- 


• : *35 


45 


55 


70 


ns 


UOE 


Output Enable Access Time 


- £ 


J=20 


25 


30 


. 40 


ns 


*OH 


Output Hold From Address Change 


5 ,1! 


;::• - 


5 


5 


5 


ns 


tLZ 


Output Low Z Time* 1, 2) 


5 ■*** 


- 


5 


5 


5 


ns 


tHZ 


Output High Z Timet 1 - 2 ) 


-iS 


20 


25 


- 30 


40 


ns 


tpU 


Chip Enable to Power Up Time* 2 ) 


■X 


_ 











ns 


tpD 


Chip Disable to Power Down Time' 2 ' 


"-• ::: - 


50 


50 


50 


50 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70°C temperature range only. 




TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 



(1. 2, 4) 



ADDRESS 



DATA out 



IX 



PREVIOUS DATA VALID 



]EXXX 



>2X 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE < 1 - 3 > 



DATA out 



CURRENT 




NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = \. 

3. Addresses valid prior to or coincident with CE transition low. 

4. T5E = V| L 
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IDT7134SANDIDT7134L 

CMOS DUAL-PORT RAM 32K (4Kx 8-BIT) 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7134S35<5) 
IDT7134L35< 5 > 
MIN. MAX 


IDT7134S45 
IDT7134L45 
MIN. MAX 


IDT7134S55 
IDT7134L55 
MIN. MAX 


IDT7134S70 
IDT7134L70 
MIN. MAX 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


35 %:;: ;: -. : . ; 


45 


55 


70 


ns 


*EW 


Chip Enable to End of Write 


30 ■*»;::.-< 


40 


50 


60 


ns 


Uw 


Address Valid to End of Write 


30 **£ 


40 


50 


60 


ns 


tAS 


Address Set-up Time 


o *!;•;£ 











ns 


t WP 


Write Pulse Width 


30 ^mm- 


40 


50 


60 


ns 


l WR 


Write Recovery Time 


mS~ 











ns 


tow 


Data Valid to End of Write 


20 mm- 


20 


25 


30 


ns 


t HZ 


Output High Z Time < 1 - 2 > 


- %Sm 


20 


25 


30 


ns 


^H. 


Data Hold Time (3) 


3 fm ^- 


3 


3 


3 


ns 


*WZ 


Write Enabled to Output in 
High 2 n. 2) 


-•?;: ; !! 20 


20 


25 


30 


ns 


tow 


Output Active From End of Write t 1,2 - 3 ' 


3iS*^ - 


3 


3 


3 


ns 


twDD 


Write Pulse to Data Delay < 4 ) 


it : l 60 


70 


80 


90 


ns 


^DDD 


Write Data Valid to Read Data Delay ( 4 ) 


35 


45 


55 


70 


ns 



NOTES: 
1. 
2. 
3. 



Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

This parameter is guaranteed but not tested. 

The specification for t DH must be met by the device supplying write data to the RAM under all operating conditions. Although t DH and t ow values will vary 

over voltage and temperature, the actual t DH will always be smaller than the actual t ow . 

Port-to-Port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY" 

0°C to 70° C temperature range only. 

Specified for 0~E" at high (Refer to "TIMING WAVEFORM OF WRITE CYCLE", Note 7). 



TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY™ 



ADDR R 



R/w R 



DATA, N R 



ADDR. 



DATA 0UT i 



NOTE: 

1 . Write cycle parameters should be adhered to for ensuring proper writing. 



4 




l wc 




», 








X 




MATCH 




> 


( 


I 


* 


t. m 




to 






^ 


V / 


/ 










*DW 


to 






i 


r 


VALID 




IXZ 














A-) 




MATCH 






/ 




♦ 














'WDD 










) 


'- VALID 










<« 




l DDD 


to 
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IDT7134S AND IDT7134L 

CMOS DUAL-PORT RAM 32K(4Kx 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 0.* *«.•.* 



ADDRESS 



OE 



^< 



CE 



R/W 



X 



v 



S 



DATA 0UT — ^j 



i- 



DATA, N 



< 



X 



■s 



-* X DH ■ 



<mi>h 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING < 1 ' 2 « 3 ' 5 > 



ADDRESS 



CE 



=X 



X. 



R/W 



DATA lP 



X 



s 



k: 



>c 



s 



y 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (t^ or t WP ) of a low CE and a low R/W. 

3. t W r is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state, and input _signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the RAA/ low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mVfrom steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If 0~E is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (t wz + t DW ) to allow the I/O drivers to turn off 
data to be placed on the bus for the required t DW . If OE is high during an R/W controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t WP . 
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IDT7134S ANDIDT7134L 

CMOS DUAL-PORT RAM 32K (4K X 8-BIT) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL DESCRIPTION: 

The IDT7134 provides two ports with separate control, address 
and I/O pins that permit independent access for reads or writes to 
any location in memory. These devices have an automatic power 
down feature controlled by CE. The CE controls on-chip power 
down circuitry that permits the respective port to go into standby 
mode when not selected (CE high). When a port is enabled, access 
to the entire memory array is permitted. Each port has its own Out- 
put Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/WRITE 
conditions are illustrated in the table below. 



TABLE I -NON-CONTENTION 
READ/WRITE CONTROL 



LEFT OR RIGHT PORT < 1 > 


FUNCTION 


R/W 


CE 


OE 


Do-7 


X 


H 


X 


Z 


Port Disabled and in Power Down 
Mode, Isb2 or I5B4 


X 


H 


X 


Z 


CE R = CE L = H, Power Down 
Mode, Iq81 °r 'sb3 


L 


L 


X 


DATA, N 


Data on Port Written Into Memory 


H 


L 


L 


DATA out 


Data in Memory Output on Port 


X 


X 


H 


Z 


High Impedance Outputs 



NOTE: 

1. A OL -A 11L *A 0R -A 11R 

H = HIGH. L = LOW. X = DONT CARE. Z = 



HIGH IMPEDANCE 



ORDERING INFORMATION 



IDT 



XXXX A 999 

Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 

C 

J 

L52 

L48 

35 
45 
55 
70 

L 
S 

7134 



Commercial (0°Cto +70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 

SidebrazeDIP 

PLCC 

LCC 

LCC 



Commercial Only 



Low Power 
Standard Power 



Speed in Nanoseconds 



32K (4K x 8-Bit) Dual-Port RAM 
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CMOS DUAL-PORT RAM 
32K(4Kx 8-BIT) 
WITH SEMAPHORE 



IDT 71342S 
IDT71342L 



FEATURES: 

• High-speed access 

- Military: 45/55/70ns (max.) 

- Commercial: 35/45/55/70ns (max.) 

• Low-power operation 

- IDT71342S 
Active: 500mW (typ.) 
Standby: 5mW (typ.) 

- IDT71342L 
Active: 500mW (typ.) 
Standby: 1mW (typ.) 

• Fully asynchronous operation from either port 

• Full on-chip hardware support of semaphore signalling 
between ports 

• Battery backup operation -2V data retention 

• TTL-compatible; single + 5V(± 10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT71342 is an extremely high-speed 4K x 8 dual-port static 
RAM with full on-chip hardware support of semaphore signalling 
between the two ports. 

The IDT71342 provides two independent ports with separate 
control, address and I/O pins that permit independent, asynchro- 
nous access for reads and writes to any location in memory. To 
assist in arbitrating between ports, a fully independent semaphore 
logic block is provided. This block contains unassigned flags 
which can be accessed by either side; however, only one side can 
control thejlag at a nytim e. An automatic power down feature, con- 
trolled by CE and SEM, permits the on-chip circuitry of eac h port 
to enter a very low standby power mode (both CE and SEM high). 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy this device typically operates on only 500mW of power at maxi- 
mum access times as fast as 35ns. Low-power (L) versions offer 
battery backup data retention capability, with each port typically 
consuming 200jiW from a 2V battery. The device is packaged in 
either a hermetic 52-pin leadless chip carrier or a 52-pin PLCC. 

The 1DT71342 military devices are manufactured in compliance 
with the latest revision of MIL-STD-883, Class B. 




FUNCTIONAL BLOCK DIAGRAM 



R/W L ■ 

oe 



:z^ 



o- 



I/O0L-I/O7L- 



COLUMN 
I/O 



SEM L 
Aql-Ahl 



^ 



COLUMN 
I/O 



MEMORY 
ARRAY 



LEFTSIDE 

ADDRESS 

DECODE 

LOGIC 



SEMAPHORE 
LOGIC 



KZfc 



^ 



RA77 R 
OE R 



-^- I/Oor- l/0 7R 



RIGHT SIDE 

ADDRESS 

DECODE 

LOGIC 



SEM F 



a or - Aur 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology. Inc. 
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IDT71342S AND IDT71342L CMOS 

DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATION 



INDEX 



BlIllaMtlll 




J?J?J?JrQQ o ^ eg to ^ to co 
ggggZHgOQOOOQ 



LCC/PLCC 
TOP VIEW 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Werm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.5 


1.5 


w 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


'., V .N=0V 


11 


PF 


C OUT 


Output Capacitance 


V 0U T= 0V 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not pro- 
duction tested. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


0V 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V C c 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V |L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1.V |L (min.) = 



-3.0V for pulse width less than 20ns. 
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IDT71342S AND IDT71342LCMOS 

DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (V^ = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT71342S 
MIN. MAX. 


IDT71342L 
MIN. MAX. 


UNIT 


l"ul 


Input Leakage Current 


V cc =5.5V,V lN =0VtoV cc 


10 


5 


U.A 


I'loI 


Output Leakage Current 


CE= V IH ,V OUT = 0VtoV cc 


10 


■ - ■ 5 


RA 


V ol 


Output Low Voltage 


l 0L = 6mA 


0.4 


0.4 


V 


l 0L = 8mA 


0.5 


0.5 


Voh 


Output High Voltage 


l 0H = -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 



OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1) 


(V cc = 5.0V ±10%) 










SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


IDT71342x35 (4) 

typ! 2) max. 


IDT71 342x45 
TYP. (2) MAX. 


IDT71342x55 
TYP. {2) MAX. 


I DT71 342x70 
TYP. (2> MAX. 


UNIT 


•cc 


Dynamic Operating 
Current (Both Ports 
Active) 


CE = V IL 
Outputs Open 
SEM = Don't Care 

* = W 3 > 


MIL. 


S 
L 


- 1 


%::-,:, 


100 
100 


240 
200 


100 
100 


230 
180 


100 
100 


230 
180 


mA 


COM'L 


S 
L 


100 *" 

100 ,:S 


220 
180 


100 
100 


200 
160 


100 
100 


200 
160 


100 
100 


200 
160 


[ CC1 


Dynamic Operating 
Current 
(Semaphores 
Both Sides) 


CE=V IH 
SEM =V| L 
Outputs Open 

* = fMAX< 3 > 


MIL 


S 
L 


- .'.' 


mm 


85 
85 


130 
110 


85 
85 


130 
110 


85 
85 


130 
110 


mA 


COM'L 


S 

L 


85 '■' ■ 
85 


■His 


85 
85 


130 
100 


85 
85 


130 
100 


85 
85 


130 
100 


'SB1 


Standby Current 
(Both Ports -TTL 
Level Inputs) 


CE L = CE R >V IH 
SEM L = SEM R >v 1H 

f = Lx< 3 > 


MIL 


S 
I 


- ;..;• 


SS:~:.: 


25 
25 


70 
50 


25 
25 


70 
50 


25 

25 


70 

50 


mA 


COM'L 


S 

L 


25 :.. 

25 " ::: ' ;: 


m 

••••45: 


25 
25 


70 

40 


25 
25 


70 

40 


25 
25 


70 
40 


'SB2 


Standby Current 
(One Port -TTL 
Level Inputs) 


CE L orCE R >V lH 
Active Port Outputs 
Open, f « f MA x (3) 
SEM L =SEM R >V| H 


MIL. 


S 
L 


- 2! 


-If 


50 
50 


160 
130 


50 
50 


150 
120 


50 
50 


150 
120 


mA 


COM'L 


S 

L 


50 •■••': 
50 :: ; :;;;:• 


: : -.1 40 

•;iio 


50 
50 


130 
100 


50 
50 


130 
100 


50 
50 


130 
100 


'SB3 


Full Standby Current 
(Both Ports - 
All CMOS Level 
Inputs) 


Both Ports CE L and 
CEr>V cc -0.2V 
Vin > V cc -0.2Vor 
V, N < 0.2V 
SEM L = SEM R > 
V cc -0.2V,f = 0< 3 > 


MIL. 


S 

L 


~fc*;w>: 


Z" 


1.0 
0.2 


30 
10 


1.0 
0.2 


30 
10 


1.0 

0.2 


30 
10 


mA 


COM'L 


S 
L 


1 -. 


Ci5 


1.0 
0.2 


15 
4.0 


1.0 
0.2 


15 
4.0 


r 
1.0 
0.2 


15 
4.0 


'SB4 


Full Standby Current 
(One Port-All CMOS 
Level Inputs) 


One PortCE L or 
CE R >V CC -0.2V 
viisi > V cc -0.2V or 
V lN < 0.2V, 
Active Port Outputs 
Open, f = f MAX 0) 


MIL 


S 
L 


~ ;; ; 


il- 


50 
45 


130 
100 


50 
45 


120 
90 


50 
45 


120 
90 


•mA 


COM'L 


S 
L 


45;::;.;.-.:. 


120 
•100 


45 
45 


110 
90 


45 
45 


110 
90 


45 
45 


110 
90 



NOTES: 

1 . "x" in part numbers indicates power rating (S or L). 

2. V cc = 5V, j A = +25°C 

3. f MAX = 1/t RC = All inputs cycling atf = 1/t RC (except Output Enable), f = 
standby, l SB3 . 

4. 0°C to +70°C temperature range only. 




means no address or control lines change. Applies only to inputs at CM OS level 



S5-89 



IDT71342SAND IDT71342L CMOS 

DUAL-PORT RAM 32K (4Kx 8-BIT) WITH SEMAPHORE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1> 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


V D R 


v"cc for Data Retention 


- 


2.0 


- 


- 


V 


•cCDR 


Data Retention Current 


Vcc - 2V 
CS>V HC 
Vin >V HC or<V LC 


MIL. 


- 


100 


4000 


J^A 


COM'L 


- 


100 


1500 


W 3 > 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R 0) 


Operation Recovery Time 


t RC < 2 > 


- 


- 


ns 



NOTES: 

1. V cc = 2V,T A = +25°C 

2. t RC - Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 







DATA RETENTION MODE 

* »» 

\ V DR >2V J 

V DR 






Vcc 

*CDR 


4.5V 


4.5V 




« 7//Y/7 


V,h 




^WWW 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



5V 



1250fl 



DATA 0UT - 



775fl< y 30pF* 



5V 



DATA 0UT - 



77511$ 



1250H 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for t^.tnz.twz.tow) 



' Including scope and jig. 



S5-90 



1DT71342S AND IDT71342L CMOS 

DUAL-PORT RAM 32K(4Kx 8-BIT) WITH SEMAPHORE 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


SYMBOL 


PARAMETER 


IDT71342S35< 5 > 
IDT71342L35 < 5 > 
MIN. MAX. 


IDT71342S45 

IDT71342L45 

MIN. MAX. 


IDT71342S55 
IDT71342L55 
MIN. MAX. 


IDT71342S70 
IDT71342L70 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


35 % m 


45 


- 


55 


70 


ns 


*AA 


Address Access Time 


&& 


- 


45 


55 


70 


ns 


*ACE 


Chip Enable Access Time* 3 ' 


,,,,35; 


- 


45 


55 


70 


ns 


*AOE 


Output Enable Access Time 


,,,.20 


- 


25 


30 


40 


ns 


*0H 


Output Hold From Address Change 


5 : ™m* 


5 


- 


5 


5 


ns 


^LZ 


Output Low Z Time (1,2) 


5 fr^Z- 


5 


_ 


5 


5 


ns 


*HZ 


Output High Z Time < 1>2) 


- l:l!!20 


_ 


25 


30 


40 


ns 


*PU 


Chip Enable to Power Up Time (2) 


*■■■&■_ 





- 








ns 


*PD 


Chip Disable to Power Down Time < 2 > 


- : J^50 


- 


50 


50 


50 


ns 


*SOP 


SEM Flag update Pulse (OE" or SEM) 


15^f - 


15. 


- 


20 


20 


ns 


*WDD 


Write Pulse to Data Delay ( 4 > 


-J#* 60' ■ 


- 


70 


80 


90 


ns 


*DDD 


Write Data Valid to Read Data Delay (4) 


-Mm 35 


- 


45 


55 


70 


ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. To access RAM, CE = V lL , SEM = V lH . To access semaphore, CE = v; H , SEM = V JL . 

4. Port to Port delay through RAM cells from writing port to a reading port. 

5. 0°C to + 70° C temperature range only. 




TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE (1 * 



0,2,4) 



ADDRESS 



DATA 0UT 



IX 



PREVIOUS DATA VALID 



XZXX 



)C 



■w 



>2K 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE 




DATA OUT- 



CURRENT 



NOTES: 

1. RAV is high for Read Cycles. 

2. Device is continuously enabled, CE = vj L . This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = V, L _ __ 

5. To access RAM, CE = V JL , SEM = V| H . To access'semaphore, CE = vj H , SEM = V )L . 
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TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY < 1 ' 2 > 



ADDR R 



R/W R 



DATA, N R 



ADDR, 



DATA 0UT L 



NOTES: 

1. Write Cycle parameters should be adhered to, to ensure the proper writing. 

2. Device is continously enabled for both ports. 







*wc 












X 


MATCH 




)( 








* — 


t 




to 






-s 


* : > 










* 


*DW 


to 












VALID 




fc 
















X 




MATCH 










+ 












V WDD 










-5£ VALID 












t 












l c 


DD 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 



SYMBOL 


PARAMETER 


IDT71342S35< 5 > 
IDT71342L35< 5 > 
MIN. MAX. 


IDT71342S45 

1DT71342L45 

MIN. MAX. 


IDT71342S55 
IDT71342L55 
MIN. MAX. 


IDT71342S70 
1DT71342L70 
MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


35 %?:,,. 


45 


55 


70 


ns 


*EW 


Chip Enable to End of Write (3) 


so mm 


40 


50 


60 


ns 


*AW 


Address Valid to End of Write 


30 * :: » 


40 


50 


60 


ns 


Us 


Address Set-up Time 


o ^If 











ns 


W 


Write Pulse Width 


30 ;!3§;& 


40 


50 


60 


ns 


*WR 


Write Recovery Time 


o sfcS 1 











ns 


*DW 


Data Valid to End of Write 


20 mmm 


20 


25 


30 


ns 


*HZ 


Output High Z Time* 1 - 2 ' 


- liS5?20 


20 


25 


30 


ns 


*DH 


Data Hold Time (4 > 


3 >mm - 


3 


3 


3 


ns 


*WZ 


Write Enable to Output in 
HighZt 1 - 2 * 


-^mm 20 


20 


25 


30 


ns 


^OW 


Output Active From End of Write < 1 ' 2 - 4 > 


W%m - 


3 


3 


3 


ns 


*SWR 


SEM Flag Write to Read Time 


i&&** - 


10 


10 


10 


ns 


^SPS 


SEM Flag Contention Window 


it> - 


10 


10 


10 


ns 



NOTES: 

1. 
2. 

3. 
4. 




Transition is measured ±500mVfrom low or high impedance voltage with load (Figures 1 and 2). 

This parameter is guaranteed but not tested. 

To access RAM, CE = V lL , SEM = V, H . To access semaphore, CE ~ VJ H , SEM = V, L . This condition must be valid for entire t^ime. 

The specification for t DH must be met by the device supplying write data to the RAM under alll operating conditions. Although t DH and t DH values will vary 

over voltage and temperature, the actual t DH will always be smaller than the actual t ow . 

0°C to +70°C temperature range only. 
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TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^ 2 ' 3 - 7 ) 



ADDRESS 



OE 



■ZX 



CEor \. 

tM N 



SEM< 8 > 
R/W 



X 



v 



' W 



s 



DATA 0UT «^| 
DATA )N 



i- 



•* X DW~ 



< 



JT 



/ 



> 



<Ci~>h 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING < 1235 > 



ADDRESS 



CEor 
SEM (8) 



R/W 



DATA IN 



X 



s 



X 



IC 



>c 



X 



y 



NOTES: 

1. R/W must be high during all address transitions. 

2. A write occurs during the overlap (t^ or t WP ) of a low CE or SEM and a low R/W. 

3. t WR is measured from the earlier of CE: or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During this perio d, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If 0"E is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow ) to allow the I/O drivers to turn off 
and data to be placed on the bus for the required t DW . If 0~E~ is high during an R/W controlled write cycle, this requirement does not apply and the 
write pulse can be as short as th e specified t WP . 

8. To access RAM, CE = Vj L , SEM = Vj H . To access semaphore, CE = vj H , SEM = V, L . Either condition must be valid for the entire tEwtime. 
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TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE < 1 > 



A -A 2 



SEM 



DATA 



R/W 



OE 



HM 



VALID ADDRESS 



^"—millllllHMI ~<~A 



i 



ISM. 



VALID ADDRESS 



\ / 



■ffi. 



Timriiiiiiiiiiiiiiiiiiiiiiiiiiiiih ^-\ 



■ Write Cycle 



- Test Cycle - 
(Read Cycle) 



NOT& 

1 . CE = V, H for the duration of the above timing (both write and read cycle). 



TIMING WAVEFORM OF SEMAPHORE CONTENTION < 1 - 3 - 4 > 



WSSS. 



/ 



DATA out 
VALID j 




SIDE (2) "A" ^ 



r 



SIDE (2) "B" ^ 



AoA" A 2A 

R/W A 

SEM A 

A 0B~ A 2B 
R/W B 

SEM B 



MATCH 



X 



y 



/crzi 



MATCH 






x: 



NOTES: _ 

1. D 0R = D 0L = V )L , CE R = CE L = V, H , semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. Either side "A" = left and side M B" = right, or side "A" = right and side "B" = left. 

3. This parameter is measured from the point where R/W A or SEM A goes high until R/W B or SEM B goes high. 

4. If t SPS is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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FUNCTIONAL DESCRIPTION 

The IDT71342 is an extremely fast dual-port 4K x 8 CMOS static 
RAM with an additional 8 address locations dedicated to binary 
semaphore flags. These flags allow either processor on the left or 
right side of the.dual-port RAM to claim a privilege over the other 
processor for functions defined by the system designer's software. 
As an example, the semaphore can be used by one processor to 
inhibit the other from accessing a portion of the dual-port RAM or 
any other shared resource. 

The dual-port RAM features a fast access time, and both ports 
are completely independent of each other. This means that the 
activity on the left port in no way slows the access time of the right 
port. Both ports are identical in function to standard CMOS static 
RAMs and can be read from, or written to, at the same time with the 
only possible conflict arising from the simultaneous writing of, or a 
simultaneous READ/WRITE of, a non-semaphore location. Sema- 
phores are protected against such ambiguous situations and may 
be used by the system program to avoid any conflicts in the non- 
semaphore portion of the dual-port RAM. These devices have an 
automatic power- down feature controlled by CE, the dua l-port 
RAM enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the respec- 
tive port to go into standby mode when not select ed. Th is is the 
condition which is shown in Table I where CEand SEM are both 
high. 

Systems which can best use the IDT71342 contain multiple 
processors or controllers and are typically very high-speed sys- 
tems which are software controlled or software intensive. These 
systems can benefit from a performance increase offered by the 
lDT71342's hardware semaphores, which provide a lockout 
mechanism without requiring complex programming. 

Software handshaking between processors offers the maximum 
in system flexibility by permitting shared resources to be allocated 
in varying configurations. The IDT71342 does not use its sema- 
phore flags to control any resources through hardware, thus allow- 
ing the system designer total flexibility in system architecture. 

An advantage of using semaphores rather than the more com- 
mon methods of hardware arbitration is that wait states are never 
incurred in either processor. This can prove to be a major advan- 
tage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are inde- 
pendent of the dual-port RAM. These latches can be used to pass a 
flag, or token, from one port to the other to indicate that a shared 
resource is in use. The semaphores provide a hardware assist for a 
use assignment method called "Token Passing Allocation." In this 
method, the state of a semaphore latch is used as a token indicat- 
ing that a shared resource is in use. If the left processor wants to 
use this resource, it requests the token by setting the latch. This 
processor then verifies its success in setting the latch by reading it. 
If it was successful, it proceeds to assume control over the shared 
resource. If it was not successful in setting the latch, it determines 
that the right side processor had set the latch first, has the token 
and is using the shared resource. The left processor can then either 
repeatedly request that semaphore's status or remove its request 
for that semaphore to perform another task and occasionally 
attempt again to gain control of the token via the set and test 
sequence. Once the right side has relinquished the token, the left 
side should succeed in gaining control. 

The semaphore flags are active low. A token is requested by 
writing a zero into a semaphore latch and is released when the 
same side writes a one to that latch. 



The eight semaphore flags reside within the IDT71342 in a 
separate memory space from the dual-port RA M. Th is address 
space is accessed by placing a low input on the SEM pin (which 
acts as a chip select for the semaphore flags) and using the other 
control pins (Address, OE, and R/W) as they would be used in ac- 
cessing a standard static RAM. Each of the flags has a unique ad- 
dress which can be accessed by either side through address pins 
Ao - A2. When accessing the semaphores, none of the other ad- 
dress pins has any effect. 

When writing to a semaphore, only data pin Do is used. If a low 
level is written into an unused semaphore location, that flag will be 
set to a zero on that side and a one on the other (see Table II). That 
semaphore can now only be modified by the side showing the 
zero. When a one is written into the same location from the same 
side, the flag will be set to a one for both sides (unless a semaphore 
request from the other side is pending) and then can be written to 
by both sides. The fact that the side which is able to write a zero into 
a semaphore subsequently locks out writes from the other side is 
what makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussion on the use of this feature follows 
shortly.) A zero written into the same location from the other side 
will be stored in the semaphore request latch for that side until the 
semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all data 
bits so that a flag that is a one reads as a one in all data bits and a 
flag containing a zero reads as all zeros. The read value is latched 
i nto on e side's output register when that side's semaphore select 
(SEM) and output enable (OE) signals go active. This serves to 
disallow the semaphore from changing state in the middle of a read 
cycle due to a write cycle from the other side. Because of this latch, 
a repe ated r ead of a semaphore in a test loop must cause either 
signal (SEM or OE) to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the semaphore in 
order to guarantee that no system level contention will occur. A 
processor requests access to shared resources by attempting to 
write a zero into a semaphore location. If the semaphore is already 
in use, the semaphore request latch will contain a zero, yet the 
semaphore flag will appear as a one, a fact which the processor will 
verify by the subsequent read (see Table II). As an example, as- 
sume a processor writes a zero to the left port at a free semaphore 
location. On a subsequent read, the processor will verify that it has 
written successfully to that location and will assume control over 
the resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will fail, 
as will be verified by the fact that a one will be read from that sema- 
phore on the right side during a subsequent read. Had a sequence 
of READ/WRITE been used instead, system contention problems 
could have occurred during the gap between the read and write cy- 
cles. 

It is important to note that'a failed semaphore request must be 
followed by either repeated reads or by writing a one into the same 
location. The reason for this is easily understood by looking at the 
simple logic diagram of the semaphore flag in Figure 3. Two sema- 
phore request latches feed into a semaphore flag. Whichever latch 
is first to present a zero to the semaphore flag will force its side of 
the semaphore flag low and the other side high. This condition will 
continue until a one is written to the same semaphore request latch. 
Should the other side's semaphore request latch have been written 
to a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's request 
latch. The second side's flag will now stay low until its semaphore 
request latch Is written to a one. From this it is easy to understand 
that, if a semaphore is requested and the processor which re- 
quested it no longer needs the resource, the entire system can 
hang up until a one is written into that semaphore request latch. 
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TABLE I -NON-CONTENTION READ/WRITE CONTROL 



LEFT OR RIGHT PORT < 1 > 


FUNCTION 


R/W 


CE 


SEM 


OE 


Do-7 


X 


H 


H 


X 


Z 


Port Disabled and in Power Down 
Mode 


H 


H 


L 


L 


DATAqut 


Data in Semaphore Flag 
Output on Port 


X 


X 


X 


H 


Z 


Output Disabled 


_r 


H 


L 


X 


DATA, N 


Port Data Bit D Written Into 
Semaphore Flag 


H 


L 


H 


L 


DATA our 


Data In Memory Output on Port 


L 


L 


H 


X 


DATA| N 


Data On Port Written Into Memory 


X 


L 


L 


X 


- 


Not Allowed 



NOTE: 

1. A O l-A 10L * Aoh _ Aior 

H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 
_f~- Low-to-High transition 




TABLE ll-EXAMPLE SEMAPHORE PROCUREMENT SEQUENCE 



FUNCTION 


Do - D 7 LEFT 


Do - D 7 RIGHT 


STATUS 


No Action 


1 


1 


Semaphore free 


Left Port Writes "0" to Semaphore 





1 


Left port has semaphore token 


Right Port Writes "0" to Semaphore 





1 


No change. Right side has no write 
access to semaphore 


Left Port Writes "1 " to Semaphore 


1 





Right port obtains semaphore token 


Left Port Writes "0" to Semaphore 


,. ' 1 ' 





No change. Left port has no write 
access to semaphore 


Right Port Writes "1 " to Semaphore 





1 


Left port obtains semaphore token 


Left Port Writes "1 " to Semaphore 


1 


1 


Semaphore free 


Right Port Writes "0" to Semaphore 


1 





Right port has semaphore token 


Right Port Writes "V to Semaphore 


1 


1 


Semaphore free 


Left Port Writes "0" to Semaphore 





1 


Left port has semaphore token 


Left Port Writes T to Semaphore 


1 


1 


Semaphore free 



NOTE: 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT71342. 
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The critical case of semaphore timing is when both sides re- 
quest a single token by attempting to write a zero into it at the same 
time. The semaphore logic is specially designed to resolve this 
problem. If simultaneous requests are made, the logic guarantees 
that only one side receives the token. If one side is earlier than the 
other in making the request, the first side to make the request will 
receive the token. If both requests arrive at the same time, the as- 
signment will be arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores is 
that semaphores alone do not guarantee that access to a resource 
is secure. As with any powerful programming technique, if sema- 
phores are misused or misinterpreted, a software error can easily 
happen. Code integrity is of the utmost importance when sema- 
phores are used instead of slower, more restrictive hardware inten- 
sive schemes. 

Initialization of the semaphores is not automatic and must be 
handled via the initialization program at power up. Since any 
semaphore request flag which contains a zero must be reset to a 
one, all semaphores on both sides should have a one written into 
them at initialization from both sides to assure that they will be free 
when needed. 

USING SEMAPHORES -Some Examples 

Perhaps the simplest application of semaphores is their appli- 
cation as resource markers for the IDT71342's dual-port RAM. Say 
the 4K x 8 RAM was to be divided into two 2K x 8 blocks which were 
to be dedicated at any one time to servicing either the left or right 
port. Semaphore could be used to indicate the side which would 
control the lower section of memory, and Semaphore 1 could be 
defined as the indicator for the upper section of memory. 

To take a resource, in this example the lower 2K of dual-port 
RAM, the processor on the left port could write and then read a zero 
into Semaphore 0. If this task were successfully completed (a zero 
was read back rather than a one), the left processor would assume 
control of the lower 2K. Meanwhile, the right processor would at- 
tempt to perform the same function. Since this processor was at- 
tempting to gain control of the resource after the left processor, it 
would read back a one in response to the zero it had attempted to 
write into Semaphore 0. At this point, the software could choose to 
try and gain control of the second 2K section by writing, then read- 



ing a zero into Semaphore 1. If it succeeded in gaining control, it 
would lock out the left side. 

Once the left side was finished with its task, it would write a one 
to Semaphore and may then try to gain access to Semaphore 1 . If 
Semaphore 1 was still occupied by the right side, the left side could 
undo its semaphore request and perform other tasks until it was 
able to write, then read a zero into Semaphore 1 . If the right proces- 
sor performs a similar task with Semaphore 0, this protocol would 
allow the two processors to swap 2K blocks of dual-port RAM with 
each other. 

The blocks do not have to be any particular size and can even be 
variable, depending upon the complexity of the software using the 
semaphore flags. All eight semaphores could be used to divide the 
dual-port RAM or other shared resources into eight parts. Sema- 
phores can even be assigned different meanings on different sides 
rather than being given a common meaning as was shown in the 
example above. 

Semaphores are a useful form of arbitration in systems like disk 
interfaces where the CPU must be locked out of a section of mem- 
ory during a transfer and the I/O device cannot tolerate any wait 
states. With the use of semaphores, once the two devices had de- 
termined which memory area was "off limits" to the CPU, both the 
CPU and the I/O devices could access their assigned portions of 
memory continuously without any wait states. 

Semaphores are also useful in applications where no memory 
"WAIT" state is available on one or both sides. Once a semaphore 
handshake has been performed, both processors can access their 
assigned RAM segments at full speed. 

Another application is in the area of complex data structures. In 
this case, block arbitration is very important. For this application 
one processor may be responsible for building and updating a 
data structure. The other processor then reads and interprets that 
data structure. If the interpreting processor reads an incomplete 
data structure, a major error condition may exist. Therefore, some 
sort of arbitration must be used between the two different proces- 
sors. The building processor arbitrates for the block, locks it and 
then is able to go in and update the data structure. When the update 
is completed, the data structure block is released. This allows the 
interpreting processor to come back and read the complete data 
structure, thereby guaranteeing a consistent data structure. 



LPORT 



SEMAPHORE 
REQUEST FLIP FLOP 



R PORT 

SEMAPHORE 
REQUEST FLIP FLOP 




SEMAPHORE ^. 
READ ^ 



.w. SEMAPHORE 
^ READ 



SEMAPHORE LATCH 



FIGURE 3. IDT71342 Semaphore Logic 
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ORDERING INFORMATION 



IDT 



XXXX 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



J 
L52 

35 
45 
55 
70 

L 

S 



71342 



Commercial (0°Cto +70°C) 

Military (-55° C to +1 25° C) 
Compliant to MIL-STD-883, Class B 



PLCC 
LCC 



Commercial Only 



Low Power 
Standard Power 



► Speed in Nanoseconds 




32K (4K x 8-Bit) Dual-Port RAM w/Semaphore 
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HIGH-SPEED 

4Kx 16 DUAL-PORT 

STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7024 



FEATURES: 

• High-speed access 

- Military: 45/55/70/90ns (max.) 

- Commercial: 30/35/45/55/70/90ns (max.) 

• Low-power operation 

- IDT7024S 

Active: — mW (typ.) 
Standby: — mW (typ.) 

- IDT7024L 

Active: — mW (typ.) 
Standby: — mW (typ.) 

• Separate upper-byte and lower-byte control for multiplexed 
bus compatibility. 

• IDT7024 easily expands data bus width to 32 bits or more 
using the Master/Slave chip select when cascading more 
than one device 

• On-chip port arbitration logic 

• Versatile pin- select for Master or Slave: 
M/5 = H for BUS? output flag on Master 
M/5 = L for BUSY input on Slave 

• INT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asychronous operation from either port 

• Battery backup operation -2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 84-pin PGA 



DESCRIPTION: 

The IDT7024 is a high-speed 4K x 16 dual-port static RAM. The 
IDT7024 is designed to be used as a stand-alone 64K-bit dual-port 
RAM or as a combination MASTER/SLAVE dual-port RAM for 
32-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port RAM approach in 32 bit or wider memory system 
applications results in full-speed, error-free operation without the 
need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asychronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by CE permits the on-chip circuitry 
of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 30ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — uW from a 2V battery. 

The IDT7024 is packaged in plastic as well as ceramic 84-pin 
PGA and 84-pin quad flatpack. The military devices are processed 
100% in compliance to the test methods of MIL-STD-883, method 
5004. 



FUNCTIONAL BLOCK DIAGRAM 



<I/0 8 L-I/015L 

I/ Oql-I/O tl 

A 9L 
Aol 



SEMl 
TRTt 



NOTES: 

1. (MASTER): BUSY is output; (SLAVE): 5U5Y is input. 

2. LB = Lower Byte. UB = Upper Byte. 

CEMOS is a trademark of Integrated Device Technology, Inc. 




I/0 8 R-I/015R 

I/Oor- I/0 7 r 
BU5V R < 1 > 
Aqr 
Aor 



1NT R R 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology. Inc. 



S5-100 



DSC-1045/- 



IDT7024 HIGH-SPEED 4Kx 16 DUAL-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN NAMES 

11 

10 

09 
08 
07 
06 
05 
04 
03 
02 
01 

ABC 

TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 



LEFT PORT 


RIGHT PORT 


NAMES 


££l 


CE* R 


Chip Enable 


R/W L 


R/W R 


Read/Write Enable 


<5Hl 


OTr 


Output Enable 


Aol-hl 


Aor-hr 


Address 


I/O0L-15L 


I/0 R-15R 


Data Input/Output 


5EM L 


5EM R 


Semaphore Enable 


UB L 


UE R 


Upper Bit Select 


EH L 


E5 R 


Lower Bit Select 


TNT L 


TNT R 


Interrupt Flag 


BUS?,. 


B"U57 r 


Busy Flag 


Vcc 


Power 


GND 


Ground 


M/S 


Master or Slave 
Select 



63 

I/Otl 


61 
l/0 5L 


60 
l/0 4L 


58 
l/0 2L 


55 
I/OOL 


54 
<5E L 


51 


48 


46 
A 11L 


45 
A 10L 


42 
A 7 L 


SEM L 


66 
I/O10L 


64 

i/o 6L 


62 

i/o 6L 


59 
l/0 3L 


56 
I/On 


49 

UE L 


50 


47 

NC 


44 
A 9L 


43 
A 8L 


40 

A 5L 


67 
I/Ohl 


65 
I/O9L 




57 

GND 


53 
Vcc 


52 
R/W L 






41 
A 6 L 


39 

A 4L 


69 
1/Oi3L 


68 

i/o 12L 








38 
A 3 L 


37 

A 2L 


72 
I/0.5L 


71 

l/0 14L 


73 

V C c 


7024 
4KX16DPR 
IN 84-PIN PGA 


33 


35 
A 0L 


34 

TRT L 


BUSY L 


75 
I/OOR 


70 

GND 


74 

GND 


32 

GND 


31 
M/S~ 


36 

Ail' 


76 
l/OlR 


77 

l/0 2R 


78 

Vcc 


28 
A OR 


29 
TNTr 


30 


BUSY R 


79 

l/0 3R 


80 

l/0 4R 










26 
A2R 


27 
AtR 


81 
l/0 5 R 


83 

l/0 7R 




7 
GND 


11 
GND 


12 

S~EM R 


23 
A5R 


25 
A3R 


82 
'/0 6 R 


1 
l/0 9 R 


2 
I/O10R 


5 

I/O13R 


8 

I/O15R 


10 
R/W R 


14 

DB R 


17 
A11R 


20 
A 8 R 


22 

AeR 


24 
A4R 


84 
l/0 8 R 


3 
I/011R 


4 
I/012R 


6 
I/O14R 


9 
UE R 


15 

D5 R 


13 

SEr 


16 

NC 


18 
AlOR 


19 

A9R 


21 
A7R 




E F G 

84-PIN PGA 
TOP VIEW 



INPUTS 


OUTPUTS 


MODE 


cE 


R/W 


OE 


Ob 


IB" 


SEK/I 


l/0 8 -l/0 15 


l/O -I/O 7 


H 


X 


X 


X 


X 


H 


Hi-Z 


Hi-Z 


Deselected: Power Down 


X 


X 


X 


H 


H 


H 


Hi-Z 


HI-Z 


Deselected: Power Down 


L 


L 


X 


L 


H 


H 


DATAin 


Hi-Z 


Write to Upper Byte Only 


L 


L 


X 


H 


L 


H 


Hi-Z 


DATA in 


Write to Lower Byte Only 


L 


L 


X 


L 


L 


H 


DATA tN 


DATAi N 


Write to Both Bytes 


L 


H 


L 


L 


H 


H 


DATA out 


Hi-Z 


Read Upper Byte Only 


L 


H 


L 


H 


L 


H 


Hi-Z 


DATAout 


Read Lower Byte Only 


L 


H 


L 


L 


L 


H 


DATAout 


DATAout 


Read Both Bytes 


X 


X 


H 


X 


X 


X 


Hi-Z 


Hi-Z 


Outputs Disabled 


H 


H 


L 


X 


X 


L 


DATAout 


DATAout 


Read Data in Sema. Flag 


X 


H 


L 


H 


H 


L 


DATAout 


DATAqut 


Read Data in Sema. Flag 


H 


_jr 


X 


X 


X 


L 


DATA in 


DATAin 


Write DiNointo Sema. Flag 


X 


_r 


X 


H 


H 


L 


DATA in 


DATAin 


Write DiNointo Sema. Flag 


L 


X 


X 


L 


X 


L 


- 


- 


Not Allowed 


L 


X 


X 


X 


L 


L 


- 


- 


Not Allowed 



Note: 

1 . All V cc pins have to be connected to 
power supply. 

2. All GND pins have to be connected 
ground supply. 



Note: 

0L — 13R ^ OR - 13R 

TRUTH TABLE: ARBITRATION OPTIONS 



OPTIONS 


INPUTS 


OUTPUTS 


CE 


DB 


LB 


M/S 


SEM 


BUSY 


TNT 


Busy Logic Master 


L 
L 


X 

L 


L 
X 


H 
H 


H 
H 


Output 
Signal 


- 


Busy Logic Slave 


L 

L 


X 

L 


L 
X 


L 

L 


H 
H 


Input 
Signal 


- 


Interrupt Logic 


L 

L 


X 

L 


L 
X 


X 
X 


H 
H 


- 


Output 
Signal 


Semaphore Logic* 


H 
H 


X 
X 


X 
X 


H 
L 


L 
L 


H 
Hi-Z 


- 



* Inputs Signals are for Semaphore Flags set and test (Write and Read) 
operations 



S5-101 



IDT7024 HIGH-SPEED 4Kx 16 DUAL-PORT STATIC RAM 



MILITARY ANDCOMMERCIALTEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



30 
35 
45 
55 
70 
90 



7024 



Commercial (0°Cto +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Method 5004, Class B 

84-pin Plastic PGA Commercial Only 
84-pin PGA 



Commercial Only 
Commercial Only 



Speed in Nanoseconds 



Standard Power 
Low Power 

64K (4K x 16) Dual-Port RAM 



S5-102 




HIGH-SPEED 
8Kx 8 DUAL-PORT 
STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7005 



FEATURES: 

• High-speed access 

- Military: 45/55/70/90/1 00/1 20ns (max.) 

- Commercial: 35/45/55/70/90/1 00ns (max.) 

• Low-power operation 

- IDT7005S 

Active: — mW (typ.) 
Standby: — mW (typ.) 

- IDT7005L 

Active: — mW (typ.) 
Standby: — mW (typ.) 

• 1DT7005 easily expands data bus width to 16 bits or more 
using the Master/Slave chip select when cascading more 
than one device 

• On-chip port arbitration logic 

• Versatile pin- select for Master or Slave 
M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• TRT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asychronous operation from either port 

• Battery backup operation -2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 68-pin PGA 



DESCRIPTION: 

The IDT7005 is a high-speed 8K x 8 dual-port static RAM. The 
1DT7005 is designed to be used as a stand-alone 64K-bit dual-port 
RAM or as a combination MASTER/SLAVE dual-port RAM for 
16-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port RAM approach in 16-bit or wider memory system 
applications results in full-speed, error-free operation without the 
need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asychronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by CE permits the on-chip circuitry 
of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 35ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — uW from a 2V battery. 

The 1DT7005 is packaged in plastic as well as ceramic 68-pin 
PGA, 68-pin PLCC, and 68-pin LCC. The military devices are proc- 
essed 100% in compliance to the test methods of MIL-STD-883, 
method 5004. 




FUNCTIONAL BLOCK DIAGRAM 



in 



BDS7 L 



5EM| 

NOTE: 

1. (MASTE R): EP5 7 is output. 

(SLAVE): BUS7 is input 
CEMOS is a trademark of Integrated Device Technology, Inc. 




5EM R 
TRT R 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



* 1989 Integrated Device Technology, Inc. 



S5-103 



DSC- 1043/- 



1DT7005 HIGH-SPEED 8Kx 8 DUAL-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN NAMES 



LEFT PORT 


RIGHT PORT 


NAMES 


CE L 


CE R 


Chip Enable 


R/W L 


R/W R 


Read/Write Enable 


UE L 


CE R 


Output Enable 


A0L-12L 


A0R-12R 


Address 


i/O L-7L 


'/°0R-7R 


Data Input/Output 


SEM L 


SEffl R 


Semaphore Enable 


INT L 


TNT R 


Interrupt Flag 


BUSYl 


BU57 R 


Busy Flag 


M/S 


Master or Slave 
Select 


v cc 


Power 


GND 


Ground 



11 

10 
09 
08 
07 
06 
05 
04 
03 
02 
01 





51 
A 5 L 


50 

A 4L 


48 
A 2L 


46 

Aol 


44 


42 

M£ 


40 

1RT R 


38 

Air 


36 
A 3R 






BU5Y L 




53 
A 7 L 


52 

Aei_ 


49 
A 3 L 


47 

Ail 


45 
1RT L 


43 
GND 


41 


. 39 
A OR 


37 
A 2 R 


35 
A 4R 


34 
A5R 


BUi$Y R 


55 

Agl 


54 
Asl 


7005 

8KX8DPR 

IN 68-PIN PGA 


32 
A7R 


33 
A6R 


57 
A11L 


56 
AlOL 


30 
Aqr 


31 
A 8 R 


59 

Vcc 


58 
A 12L 


28 
A 11R 


29 
AlOR 


61 

NC 


60 

NC 


28 
GND 


27 
A 12R 


63 


62 


24 

NC 


25 
NC 


SGM L 


65 


64 

R/W L 


22 

SEM R 


23 
CT R 


67 
I/C-0L 


66 
NC 


20 


21 
R/W R 


68 

l/0 1L 


1 
l/0 2 L 


l/0 4L 


5 

GND 


7 
I/07L 


9 
GND 


11 

l/Ol R 


13 

N6c 


15 
I/O4R 


18 
l/0 7 R 


19 

NC 




2 
l/0 3L 


4 
l/0 5L 


6 
I/06L 


8 

Vcc 


10 

1/OoR 


12 
I/O2R 


14 
l/0 3 R 


16 
I/O5R 


17 
l/0 6 R 





TRUTH TABLE: NON-CONTENTION 
READ/WRITE CONTROL 



INPUTS (D 


OUTPUTS 


MODE 


UE 


R/W 


UE 




l/Oo- l/0 7 


S£M 


H 


X 


X 


H 


HI-Z 


Deselected: Power Down 


H 


H 


L 


L 


DATA our 


Read Data in Sema. Flag 


X 


X 


H 


X 


Hi-2 


Outputs Disabled 


H 


-T 


X 


L 


DATA, N 


Write D| N0 into Sema. Flag 


L 


H 


L 


H 


DATA 0UT 


Read Memory 


L 


L 


X 


H 


DATA IN 


Write to Memory 


L 


X 


X 


L 


- 


Not Allowed 



Note: 

1- A , 



68-PIN PGA 
TOP VIEW 
Note: 

1. All Vqq pins have to be connected to power supply. 

2. All GND pins have to be connected to ground supply. 



** A nR - An 



TRUTH TABLE: 


ARBITRATION OPTIONS 




OPTIONS 


INPUTS 


OUTPUTS 


C"E 


M/3 


SEM 


EU5V 


TRT 


Busy Logic Master 


L 


H 


H 


Output 
Signal 


- 


Busy Logic Slave 


L 


L 


H 


Input 
Signal 


- 


Interrupt Logic 


L 


X 


H 


- 


Output 
Signal 


Semaphore Logic* 


H 
H 


H 
L 


L 
L 


H 
Hi-Z 


- 



* Inputs Signals are for Semaphore Flags set and test (Write and 
operations 



S5-104 



IDT7005 HIGH-SPEED 8Kx 8 DUAL-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



PG 
G 

35 

45 

55 

70 

90 

100 

120 



7005 



Commercial (0°C to + 70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Method 5004, Class B 

68-pin Plastic PGA Commercial Only 
68-pin PGA 



Commercial Only 



- Speed in Nanoseconds 



Military Only 

Standard Power 
Low Power 

64K (8K X 8) Dual-Port RAM 




S5-105 




HIGH-SPEED 

8Kx 16 DUAL-PORT 

STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7025 



FEATURES: 

• High-speed access 

- Military: 45/55/70/90ns (max.) 

- Commercial: 30/35/45/55/70/90ns (max.) 

• Low-power operation 

- IDT7025S 

Active: — mW (typ.) 
Standby: — mW (typ.) 

- IDT7025L 

Active: — mW (typ.) 
Standby: — mW (typ.) 

• Separate upper-byte and lower-byte control for multiplexed 
bus compatibility 

• IDT7025 easily expands data bus width to 32 bits or more 
using the Master/Slave chip select when cascading more 
than one device 

• On-chip port arbitration logic 

• Versatile Pin- Select for Master or Slave: 
M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• INT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 



• Fully asychronous operation from either port 

• Battery backup operation— 2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 84-pin PGA 

DESCRIPTION: 

The IDT7025 is a high-speed 8K x 16 dual-port static RAM. The 
IDT7025 is designed to be used as a stand-alone 128K-bit dual- 
port RAM or as a combination MASTER/SLAVE dual-port RAM for 
32-bit-or-more word systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 32 bit or wider memory system applica- 
tions results in full-speed, error-free operation without the need for 
additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asychronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by UE permits the on-chip circuitry 
of each port to enter a very low standby power, mode. 

Fabricated using IDTs CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 30ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming — uW from a 2V battery. 

The IDT7025 is packaged in plastic as well as ceramic 84-pin 
PGA and 84-pin quad flatpack. The military devices are processed 
100% in compliance to the test methods of MIL-STD-883, method 
5004. 



FUNCTIONAL BLOCK DIAGRAM 




■* ARBITRATION 

INTERRUPT 

SEMAPHORE 

LOGIC 




NOTES: 

1. (MASTER): HUSV is output, (SLAVE): BUSY is input. 

2. LB = Lower Byte. UB = Upper Byte. 

CEMOS is atrademark of Integrated Device Technology, Inc. 



. A12R 

■ Aior 

l/0 8 R-l/Ol5R 

I /Oor- I/0 7 r 
. BDS7 R d) 

■ AgR 
Aqr 



SEMr 
TNTr 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S5-106 



IDT7025 HIGH-SPEED 8Kx 16 DUAL-PORT STATIC RAM 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



PIN NAMES 

11 

10 

09 
08 
07 
06 
05 
04 
03 
02 
01 

ABC 

TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 



LEFT PORT 


RIGHT PORT 


NAMES 


CE-L 


CEr 


Chip Enable 


R/W L 


R/W R 


Read/Write Enable 


OT L 


OHr 


Output Enable 


A0L-12L 


A0R-12R 


Address 


l/OoL-15L 


l/°0R-15R 


Data Input/Output 


SElVf L 


SEM R 


Semaphore Enable 


UB~ L 


UE R 


Upper Bit Select 


UB L 


LBr 


Lower Bit Select 


TNT L 


int r 


Interrupt Flag 


BUSY l 


BUSYr 


Busy Flag 


M/S 


Master or Slave 
Select 


Vcc 


Power 


GND 


Ground 



63 
l/0 7L 


61 
I/O5L 


60 
l/0 4 L 


58 
l/0 2 L 


55 
l/O0L 


54 


51 

SEM L 


48 


46 
Am 


45 
AlOL 


42 

A 7 L 


66 
I/O10L 


64 
1/OsL 


62 

i/o 6L 


59 
I/O3L 


56 

i/o 1L 


49 

UB~ L 


50 


47 
A 12L 


44 
A 9 |_ 


43 
A 8L 


40 
A 5 L 


67 
I/O11L 


65 

I/Oql 




57 

GND 


53 
Vcc 


52 

R/W L 




41 
A 6 L 


39 

A 4L 


69 
I/O13L 


68 
I/O12L 














38 
A 3 L 


37 
A 2L 


72 
I/Q.5L 


71 

l/0 14L 


73 

Vcc 


7025 
8KX16DPR 
IN 84-PIN PGA 


33 


35 
A L 


34 

IRT L 


BUSY L 


75 
I/Oor 


70 

GND 


74 

GND 


32 

GND 


31 

M£ 


36 

Ail 


76 

l/OlR 


77 
!/0 2R 


78 

Vcc 


28 
A OR 


29 
INTr 


30 


BUSY R 


79 
l/0 3 R 


80 
I/O4R 














26 
A2R 


27 

Air 


81 
l/0 5 R 


83 
I/O7R 




7 
GND 


11 
GND 


12 

5EM R 




23 
A5R 


25 

A3R 


82 
l/0 6 R 


1 
l/0 9 R 


2 

I/0 1 0R 


5 

I/O13R 


8 
I/015R 


10 
R/Wr 


14 

U1 R 


17 
Al1R 


20 

Asr 


22 
A 6 R 


24 
A4R 


84 
l/0 8 R 


3 

1/Ohr 


4 

I/012R 


6 
I/O14R 


9 

OE R 


15 

tB-R 


13 


16 
Al2R 


18 
AlOR 


19 
A9R 


21 
A7R 




INPUTS d) 


OUTPUTS 


MODE 


^E" 


R/W 


OE 


DET 


LET 


SEM 


l/0 8 -l/0 15 


l/O -l/O 7 


H 


X 


X 


X 


X 


H 


Hi-Z 


Hi-Z 


Deselected: Power Down 


X 


X 


X 


H 


H 


H 


Hi-Z 


Hi-Z 


Deselected: Power Down 


L 


L 


X 


L 


H 


H 


DATA, N 


Hi-Z 


Write to Upper Byte Only 


L 


L 


X 


H 


L 


H 


Hi-Z 


DATA in 


Write to Lower Byte Only 


L 


L 


X 


L 


L 


H 


DATA !N 


DATAim 


Write to Both Bytes 


L 


H 


L 


L 


H 


H 


DATA 0UT 


Hi-Z 


Read Upper Byte Only 


L 


H 


L 


H 


L 


H 


Hi-Z 


DATA out 


Read Lower Byte Only 


L 


H 


L 


L 


L 


H 


DATA out 


DATA out 


Read Both Bytes 


X 


X 


H 


X 


X 


X 


Hi-Z 


Hi-Z 


Outputs Disabled 


H 


H 


L 


X 


X 


L 


DATA out 


DATAout 


Read Data in Sema. Flag 


X 


H 


L 


H 


H 


L 


DATA 0UT 


DATA out 


Read Data in Sema. Flag 


H 


_r 


X 


X 


X 


L 


DATA | N 


DATA in 


Write Dino into Sema. Flag 


X 


_jr 


X 


H 


H 


L 


DATA in 


DATAin 


Write Dino into Sema. Flag 


L 


X 


X 


L 


X 


L 


- 


- 


Not Allowed 


L 


X 


X 


X 


L 


L 


- 


- 


Not Allowed 



E F G 

84-PIN PGA 
TOP VIEW 
Note: 



1 . All V cc pins have to be connected 
to power supply. 

2. All GND pins have to be connected 
to ground supply. 



Note: 

1- A 0L - A 12L ¥ A 0R - A 12R 

TRUTH TABLE: ARBITRATION OPTIONS 



OPTIONS 


INPUTS 


OUTPUTS 


C~E 


OB 


IB 


M/S 


SEM 


BUSY 


TNT 


Busy Logic Master 


L 
L 


X 

L 


L 
X 


H 
H 


H 
H 


Output 
Signal 


- 


Busy Logic Slave 


L 
L 


X 

L 


L 
X 


L 
L 


H 
H 


Input 
Signal 


- 


Interrupt Logic 


L 
L 


X 

L 


L 
X 


X 
X 


H 
H 


- 


Output 
Signal 


Semaphore Logic* 


H 
H 


X 
X 


X 
X 


H 

L 


L 
L 


H 
Hi-Z 


- 



* Inputs Signals are for Semaphore Flags set and test (Write and Read) 
operations 



S5-107 



IDT7025 HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 



MILITARY ANDCOMMERCIALTEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



I PG 

G 



30 
35 
45 
55 
70 
90 

I s 

I L 

I 7025 



Commercial (0°C to +70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Method 5004, Class B 

84-pin Plastic PGA Commercial Only 
84-pin PGA 



Commercial Only 
Commercial Only 



Standard Power 
Low Power 



Speed in Nanoseconds 



128K (8K x 16) Dual-Port RAM 



S5-108 




HIGH-SPEED 
16Kx 8 DUAL-PORT 
STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7006 



FEATURES: 

• High-speed access 

- Military: 45/55/70/90/1 00/1 20ns (max.) 

- Commercial: 35/45/55/70/90/1 00ns (max.) 

• Low-power operation 
-IDT7006S 

Active: — mW (typ.) 
Standby: — mW (typ.) 
-IDT7006L 
Active: — mW (typ.) 
Standby: — mW (typ.) 

• IDT7006 easily expands data bus width to 16 bits or more 
using the Master/Slave chip select when cascading more 
than one device 

• On-chip port arbitration logic 

• Versatile pin- select for Master or Slave: 
M/5 = H for BUSY output flag on Master 
M/3 = L for BUSY input on Slave 

• JNT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asychronous operation from either port 

• Battery backup operation— 2V data retention 

• TTL compatible, single 5V (±10%) power supply 

• Available in 68-pin PGA 



DESCRIPTION: 

The IDT7006 is a high-speed 16K x 8 dual-port static RAM. The 
IDT7006 is designed to.be used as a stand-alone 128K-bit dual- 
port RAM or as a combination MASTER/SLAVE dual-port RAM for 
16-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port RAM approach in 16 bit or wider memory system 
applications results in full-speed, error-free operation without the 
need for additional discrete logic. 

Both devices provide two independent ports with separate con- 
trol, address and I/O pins that permit independent, asychronous 
access for reads or writes to any location in memory. An automatic 
power down feature controlled by CE permits the on-chip circuitry 
of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these devices typically operate on only — mW of power at 
maximum access times as fast as 35ns. Low-power (L) versions of- 
fer battery backup data retention capability with each port typically 
consuming ---uW from a 2V battery. 

The 1DT7006 is packaged in plastic as well as ceramic 68-pin 
PGA, 68-pin LCC, and 68-pin PLCC. The military devices are proc- 
essed 100% in compliance to the test methods of MIL-STD-883, 
method 5004. 




FUNCTIONAL BLOCK DIAGRAM 




5Effl L 
IRT L 
NOTE: 

1. (MASTER ): BUS Y is output. 

(SLAVE); BUSY is input. 
CEMOS is a trademark of Integrated Device Technology, Inc. 
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1 1989 Integrated Device Technology, Inc. 
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IDT7006 HIGH-SPEED 16Kx 8 DUAL-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN NAMES 



LEFT PORT 


RIGHT PORT 


NAMES 


CE L 


C^R 


Chip Enable 


R/W L 


R/W R 


Read/Write Enable 


UE L 


DE R 


Output Enable 


AoL-13L 


A0R-13R 


Address 


l/OoL-7L 


l/OoR-7R 


Data Input/Output 


3ElvT L 


SEM R 


Semaphore Enable 


1NT L 


IRT R 


Interrupt Flag 


BTJ3Y L 


EUSYr 


Busy Flag 


v cc 


Power 


GND 


Ground 


M/S 


Master or Slave 
Select 



11 

10 
09 
08 
07 
06 
05 
04 
03 
02 
01 





51 
A 5 L 


50 

A 4L 


48 

A 2L 


46 

Aol 


44 


42 
M& 


40 

TRT R 


38 
A 1R 


36 
A 3 R 






BUSYl 




53 

Atl 


52 
A 6 L 


49 
A 3 L 


47 

Ail 


45 
TKITl 


43 

GND 


41 


39 

Aor 


37 
A 2 R 


35 
A 4R 


34 

Asr 


&1&Y R 


55 
AgL 


54 
AflL 


7006 

16KX8DPR 

IN 68-PIN PGA 


32 
A7R 


33 
A6R 


57 

Ahl 


56 
AlOL 


30 
AgR 


31 
A 6 R 


59 

Vcc 


58 
A 12L 


28 

Aur 


29 
AlOR 


61 

NC 


60 
A 13L 


26 

GND 


27 
A 12R 


63 


62 


24 

NC 


25 
A 13R 


SE^M L 


65 


64 

R/W L 


22 

SEM R 


23 


67 

l/O 0L 


66 
NC 


20 

CT R 


21 

R/Wr 


68 

l/0 1L 


1 

I/O a. 


3 
l/0 4L 


5 

GND 


7 

I/Otl 


9 

GND 


11 
I/Oir 


13 

Vcc 


15 
l/0 4 R 


18 

I/Otr 


19 

NC 




2 
l/0 3 L 


4 
l/0 5L 


6 

1/OeL 


8 

Vcc 


10 
I/OOR 


12 
l/0 2R 


14 
l/0 3R 


16 

I/Qsr 


17 
l/0 6 R 





TRUTH TABLE: NON-CONTENTION 
READ/WRITE CONTROL 



INPUTS 0) 


OUTPUTS 


MODE 


C"E 


R/W 


oE 


SEM 


l/O -l/O 7 


H 


X 


X 


H 


Hi-Z 


Deselected: Power Down 


H 


H 


L 


L 


DATA out 


Read Data in Sema. Flag 


X 


X 


H 


X 


Hi-Z 


Outputs Disabled 


H 


JT 


X 


L 


DATA in 


Write D| NO into Sema. Flag 


L 


H 


L 


H 


DATA 0UT 


Read Memory 


L 


L 


X 


H 


DATA IN 


Write to Memory 


L 


X 


X 


L 


- 


Not Allowed 



Note: 

■1. A™ 



68-PIN PGA 
TOP VIEW 

Note: 

1 . All V cc pins have to be connected to power supply. 

2. All GND pins have to be connected to ground supply. 



\± A R- A 1; 



TRUTH TABLE: ARBITRATION OPTIONS 



OPTIONS 


INPUTS 


OUTPUTS 


^E 


M/3 


SEM 


BUSY 


TNT 


Busy Logic Master 


L 


H 


H 


Output 
Signal 


■ - 


Busy Logic Slave 


L 


L 


H 


Input 
Signal 


- 


Interrupt Logic 


L 


X 


H 


- 


Output 
Signal 


Semaphore Logic* 


H 
H 


H 
L 


L 
L 


H 
Hi-Z 


- 



* Inputs Signals are for Semaphore Flags set and test (Write and Read) 
operations 
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IDT7006 HIGH-SPEED 16Kx 8 DUAL-PORT STATIC RAM 



MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxx 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



I PG 

|g 

35 

45 

55 

70 

90 

100 

120 



7006 



Commercial (0°Cto +70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Method 5004, Class B 

68-pin Plastic PGA Commercial Only 
68-pin PGA 



Commercial Only^ 



> Speed in Nanoseconds 



Military Only 

Standard Power 
Low Power 

128K(16Kx 8) Dual-Port RAM 
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HIGH-SPEED 
1Kx 8 FOUR-PORT 
STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7050S 

IDT 7050L 



FEATURES: 

• High-speed access 

- Military: 30/35/45ns (max.) 

- Commercial: 25/30/35/45ns (max.) 

• Low-power operation 

- IDT7050S 

Active: — mW (typ.) 
Standby: — mW (typ.) 

- ID77050L 

Active: — mW (typ.) 
Standby: — mW (typ.) 

• Fully asynchronous operation from each of the four ports: P1, 
P2, P3, P4 



Versatile control for write-inhibit: separate BUSY input to , 
control write-inhibit for each of the four ports 
Battery backup operation— 2V data retention 
TTL-compatible; single 5V (±10%) power supply 

Available in several popular hermetic and plastic packages for 

both through-hole and surface mount 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7050 is a high-speed 1K x 8 four-port static RAM de- 
signed to be used in systems where multiple access In a common 
RAM is required. This four-port static RAM offers increased system 
performance in multiprocessed systems that have a need to com- 
municate in real time and also offers added benefit for high-speed 
systems in which multiple access is required in the same cycle. 

The IDT7050 is also an extremely high-speed 1K x 8 four-port 
static RAM designed to be used in systems where on-chip hard- 
ware port arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to be 
able to externally arbitrate or withstand contention when all ports 
simultaneously access the same four-port RAM location. 

The 1DT7050 provides four independent ports with separate 
control, address and I/O pins that permit independent, asynchro- 
nous access for reads or writes to any location in memory. It is the 
user's responsibility to ensure data integrity when simultaneously 
accessing the same memory location from all ports. An automatic 
power down feature, controlled by CE, permits the on-chip cir- 
cuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, these four ports typically operate on only — mW of power at 
maximum access times as fast as 25ns. Low-power (L) versions 
offer battery backup data retention capability, with each port 
typically consuming — p.W from a 2V battery. 

The IDT7050 is packaged in either a ceramic or plastic 108-pin 
PGA and 132-pin quad flatpack. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 



FUNCTIONAL BLOCK DIAGRAM 



R/WP1 
UEP1 



OTF 
I/Oq P1 - l/Q P1-*- 



P1 • — C \ 

pi — =g / 



HDS7P1 



COLUMN 
I/O 



lA 



A P1-A 9 P1 



PORT1 
_J ADDRESS 
^ DECODE 

LOGIC 



A P2-A 9 P2- 



PORT2 
ADDRESS 
DECODE 

LOGIC 



BDS7P2 - 

l/O P2 - l/0 7 P2-« 

UHP2 — d y 



3_£ 



-N 



J_L 



a 



- R/WP4 
-UEP4 



■ r3EP4 



COLUMN 
I/O 

— TT 



MEMORY 
ARRAY 



rJEP2 - 
R/WP2- 



COLUMN 
I/O 

"J" 7 




-*■ I/Ob P4 - l/Of P4 



• EU5YP4 



PORT 4 
ADDRESS 
DECODE 

LOGIC 



V 




t±o 



v^ 



PORT 3 
ADDRESS 
DECODE 

LOGIC 



i_£ 



- EU5VP3 



COLUMN 
I/O 



On 



<3 



>*■ 



A P4 - A 9 P4 

A P3 - A 9 P3 

I/Ob P3 - I/O; P3 
■ UEP3 



-CFP3 
- R/WP3 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT7050S AND IDT7050L 

HIGH-SPEED 1 K x 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



SYMBOL 


PIN NAME 


AO P1 - A9 P1 


Address Lines - Port 1 


AO P2 - A9 P2 


Address Lines - Port 2 


AO P3 - A9 P3 


Address Lines - Port 3 


AO P4 - A9 P4 


Address Lines - Port 4 


l/OO P1 - I/07 P1 


Data t/O - Port 1 


l/OO P2 - I/07 P2 


Data I/O - Port 2 


l/OO P3 - I/07 P3 


Data I/O - Port 3 


l/OO P4 - I/07 P4 


Data I/O - Port 4 


R/WP1 


Read/Write - Port 1 


R/WP2 


Read/Write - Port 2 


R/WP3 


Read/Write - Port 3 


R/WP4 


Read/Write - Port 4 


GND 


Ground 


CEP1 


Chip Enable - Port 1 


7JEP2 


Chip Enable - Port 2 


CEP3 


Chip Enable - Port 3 . 


CEP4 


Chip Enable - Port 4 


OEP1 


Output Enable - Portl 


0~EP2 


Output Enable - Port 2 


0~EP3 


Output Enable - Port 3 


5EP4 


Output Enable - Port 4 


BUSYP1 


Write Disable - Port 1 


BU3YP2 


Write Disable - Port 2 


BUSYP3 


Write Disable - Port 3 


BUSYP4 


Write Disable - Port 4 


Vcc 


Power 


GND 


Ground 



81 

R/W 
P2 


80 
NC 


77 
A7 
P2 


74 
A5 
P2 


72 
A3 
P2 


69 
A0 
P2 


68 
A0 
P3 


65 
A3 
P3 


63 
A5 
P3 


60 
A7 
P3 


57 
NC 


54 
R/W 
P3 


84 

BUSY 
P2 


83 
C5EP2 


78 
A8 
P2 


76 
NC 


73 
A4 
P2 


70 
A1 

P2 


67 
A1 

P3 


64 
A4 
P3 


61 
NC 


59 
A8 
P3 


56 
CEP3 


53 
P3 


87:1::;:! 
:i;:A2;i; 
;;:;P:1:- 


■■.86:;;!;; 
A1 
P1 


82 
UEP2 


79 
A9 
P2 


75 
A6 
P2 


71 
A2 
P2 


66 
A2 
P3 


62 
A6 
P3 


58 
A9 
P3 


55 
CHP3 


:5t:;:;; 
A1 

;:;P4;;: 


!50;;;:;; 
;A2::: 

;!i.P4:i!; 


90 :;;:;;; 
A'5 
P1 


88:;:; 
A3 
P1 


:: 85::::; 
A0 
P1 


IDT7050 
108 Pin PGA 

TOP VIEW 


;52:;:;; 
A0 
P4 


49:::; 
A3 
P4 


:47:::i:i 
A5 
P4 


92-:;: 
NC 


;91::;:; 
A6 

: ii:P:1:i;j 


;;89il;!; 
A4 
P1 


;48;;:; 
A4 

;;;P4;;: 


46;;;; 
;A6:! 
;;P4:; 


■45;;;;;: 
NC; 


95 
AS 
P1 


:94-;;; 
A7 

IP1.-:. 


93 
Vcc 


44 
GND 


43;; 
A7 
P4 


42 
A8 

;;;P4 : :: 


:96:::::;: 
;:A9;;;; 


;97;;;;:; 
NC 


98 
£EP1 


39 


40 
NC 


41 
A9 

;;:P4:;i; 


99:;:: 
R/W: 
P1 


100 
P1 


102: 

:I/O0: 

P1 


35 : 


37 
UEPA 


38 : 
R/W 

^;P4:: : 


BUSY 

:ii : P1::;: 


103- 
l/OI 
:P1:: 


106 
GND 


31 

GND 


34 

1/07: 
P4::: 


H05? 
P4:: 


104;;; 
I/02 

:;;:Pi:;;: 


105- 
I/03 
P1 


1: 

iii/Oei; 
•PI 


4 
Vcc 


8 
GND 


12 
Vcc 


17 
Vcc 


21 
GND 


25 

Vcc 


28 :: 
I/02: 
;;;P4;: 


:32;;:;; 
1/05 
:P4:: 


:33:::;:: 
1/06 
:;P4- 


107 
:l/04:: 

:;;;P:1;:; : 


2 : :• 
;l/07:: 
:;P1;;: 


5 

l/OO 
P2 


7 

I/02 
P2 


10 

I/04 
P2 


13 

I/06 
P2 


16 
1/01 
P3 


19 
I/03 
P3 


22 

I/05 
P3 


24 
I/07 
P3 


29 

1/03: 

;P4:; 


30 - 

1/04 

:P4::; 


108:;: 

:i/os: 

;:P1;: 


3 
NC 


6 

1/01 
P2 


9 

I/03 
P2 


11 

I/05 
P2 


14 
I/07 
P2 


15 
l/OO 
P3 


18 

I/02 
P3 


20 
I/04 
P3 


23 
I/06 
P3 


26 si:;; 
l/OO 
P4 


27 
t/Ol::; 

:!!P4!:: i 



12 



11 



10 



09 



08 



07 



06 



05 



04 



03 



02 



01 




ABSOLUTE MAXIMUM RATINGS ( 



ABCDEFGHJ K 

NOTES: 

1 . All V cc pins must be connected to the power supply. 

2. All GND pins must be connected to the ground supply. 

CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


•out 


DC Output Current 


50 


50 


mA 



SYMBOL 


PARAMETERS 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


V lN =0V 


11 


PF 


C OUT 


Output Capacitance 


V 0U t= ov 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


v cc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V,u 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V lL (min.) = -3.0V for pulse width less than 20ns. 
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IDT7050S AND IDT7050L 

HIGH-SPEED 1Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (V cc = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7050S 
MIN. MAX. 


IDT7050L 
MIN. MAX. 


UNIT 


Hyl 


Input Leakage Current 


V cc = 5.5V,V IN =0VtoV C c 


10 


5 


U-A 


I'loI 


Output Leakage Current 


CE =V lH ,V OU T = OVtoVcc 


10 


5 


LLA 


Vol 


Output Low Voltage 


l 0L = 4mA 


0.4 


0.4 


V 


V 0H 


Output High Voltage 


I h= -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1 ' 2) (V cc = 5.ov ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


IDT7050x25 (3) 
TYP. MAX. 


IDT7050X30 
TYP. MAX. 


IDT7050x35 
TYP. MAX. 


IDT7050X45 
TYP. MAX. 


UNIT 


'cci 


Operating Power 
Supply Current 
(Al! Ports Active) 


CE=V lL 
Outputs Open 
f = 0< 4 > 


MIL 


S 

L 


- - 


360 
300 


360 
300 


360 
300 


mA 


COM'L 


S 

L 


300 
250 


300 
250 


300 
250 


300 
250 


'CC2 


Dynamic Operating 
Current (All Ports 
Active) 


CE = V IL 
Outputs Open 
f = Wx< £ > 


MIL 


S 
L 


_ _ 


400 
335 


395 
330 


390 
325 


mA 


COM'L 


S 

L 


350 
295 


340 
285 


335 
280 


330 
275 


'SB 


Standby Current 
(All Ports -TTL 
Level Inputs) 


CE>V, H 
f = f MAX (5) 


MIL. 


S 

L 


- - 


115 
85 


110 

80 


105 
75 


mA 


COM'L 


S 

L 


85 
70 


80 
65 


75 
60 


70 

55 


'SB1 


Full Standby Current 
(Both Ports -All CMOS 
Level Inputs) 


All Ports 
CE > V cc "°- 2V 
V, N > V cc -0.2V or 
V |N < 0.2V, f = 0( 4 ) 


MIL 


S 

L 


- 


15 
4.5 


15 
4.5 


15 
4.5 


mA 


COM'L. 


S 

L 


5 
1.5 


5 
1.5 


5 
1.5 


5 
1.5 



NOTES: 

1. 
2. 
3. 
4. 
5. 



"x" in part number indicates power rating (S or L). 
V CC = 5V, T A = +25°CforTYP. 
0°C to +70°C temperature range only, 
f - means no address or control lines change. 

At f ~ Wx> addr ess and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/ tRr , and using "AC Test Condi- 
tions" of input levels of GND to 3V. 
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1DT7050S AND IDT7050L 

HIGH-SPEED 1Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (1) 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


V D R 


Vcc for Data Retention 


V CC =2V 

CE>V HC 

V, N >V HC or<V LC 




2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


MIL 


- 


- 


1800 


U.A 


COM'L 


- 


- 


600 


W 3 > 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R 0) 


Operation Recovery Time 


W 2) 


- 


- 


ns 



NOTES: 

1. V cc = 2V,T A = + 25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 




Vcc 



4.5V 



■ muL^ 



DATA RETENTION MODE 



\ 



f- 



4.5V 



I'SES 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



5V 



5V 



DATAqut - 



7750 < . =r 30pF* 



: 1250Q 



DATA 0UT - 



775Q< 



1250Q 
t 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 
(for t^.tHz^wz-tow) 



including scope and jig. 
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IDT7050S AND IDT7050L 

HIGH-SPEED 1Kx 8 FOUR-PORT STATIC RAM 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


iDT7050S25< 1 - 3 > 
IDTZOSOI^S^- 3 ) 
MIN. MAX. 


IDT7050S30 

IDT7050L30 

MIN. MAX. 


IDT7050S35 

IDT7050L35 

MIN. MAX. 


IDT7050S45 

IDT7050L45 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 


30 


- 


35 


45 


ns 


*AA 


Address Access Time 


25 




30 


35 


• 45 


ns 


*ACE 


Chip Enable Access Time 


25 


- 


30 


35 


45 


ns 


*A0E 


Output Enable Access Time 


15 


- 


20 


- 25 


30 


ns 


toH 


Output Hold From Address Change 








- 








ns 


tL2 


Output Low Z Time {1,2 > 


3 


3 


- 


5 


5 


ns 


*HZ 


Output High Z Timed- 2 ) 


15 


- 


15 


15 


20 


ns 


tpu 


Chip Enable to Power Up Time {2) 








- 








ns 


tpD 


Chip Disable to Power Down Time* 2 ' 


20 


- 


30 


50 


50 


ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70°C temperature range only. 



TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE { 



ADDRESS 



DATA out 



3( 



PREVIOUS DATA VAUD 



3EXXX 



)C 



>2X 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE < 13 > 



DATA our 



CURRENT 




NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, UE = vj L . 

3. Addresses valid prior to or coincident with CE transition low. 

4. 51 = V tL 
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IDT7050SANDIDT7050L 

HIGH-SPEED 1Kx 8 FOUR-PORT STATIC RAM 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7050S25< 7 > 

IDT7050L25< 7 > 

MIN. MAX. 


IDT7050S30 

IDT7050L30 

MIN. MAX. 


IDT7050S35 

IDT7050L35 

MIN. MAX. 


IDT7050S45 

IDT7050L45 

MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


25 


30 


35 


45 


ns 


*EW 


Chip Enable to End of Write 


20 


25 


30 


35 


ns 


*AW 


Address Valid to End of Write 


20 


25 


30 


35 


ns 


tAS 


Address Set-up Time 














ns 


t WP 


Write Pulse Width ( 3 ) 


20 


25 


30 


35 


ns 


*WR 


Write Recovery Time 


5 


5 


5 


5 


ns 


tow 


Data Valid to End of Write 


15 


15 


20 


20 


ns 


*HZ 


Output High Z Time < 1 - 2 > 


15 


15 


15 


20 


ns 


*DH 


Data Hold Time 














ns 


*WZ 


Write Enabled to Output in 
High Z 0-2) 


15 


15 


15 


20 


ns 


tow 


Output Active From End of Write t1,2 > 














ns 


*WDD 


Write Pulse to Data Delay* 4 ) 


40 


50 


60 


70 


ns 


*DDD 


Write Data Valid to Read Data Delayt 4 ) 


30 


35 


40 


45 


ns 


BUSY INPUT TIMING 


twB - 


Write to Busy & 














ns 


twH 


Write Hold After Busy (6) 


15 


20 


20 


20 


ns 




NOTES: 

1. Transition is measured ±500mVfrom low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. Specified for 0~E at high (refer to "Timing Waveform of Write Cycle", Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay". 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70°C temperature range only. 



S5-117 



IDT7050S AND IDT7050L 

HIGH-SPEED 1KX 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING t 1237 ) 



ADDRESS 



OE 



zx 



CE 



R/W 



:s^ 



x 



*WP 



v 



s 



t (6 > 



DATA 0UT "^J 
DATA, N 



P 



< 



X 



/ 



mmr- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING <*•*-*>*)■■ 



ADDRESS 



CE 



zx 



X 



s 



R/W 



DATA, N 



X 



>c 



X 



« T DH ■ 



a 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap {t^ or t WP ) of a low CE and a low R/W. 

3. t WR is measured from the earlier of CT or R/W going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If 0~E is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (t W z + t DW ) to allow the I/O drivers to turn off 
data to be placed on the bus for the required t DW . If GE is high during an R/W controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t WP . 
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IDT7050SANDIDT7050L 

HIGH-SPEED 1Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY ( 



ADDR P1 
R/W P1 

DATA INP1 
ADDR P2i p3 (0r p4 



DATA P2 P3i or P4 



X 



two 



MATCH 



X 



X^ 



)C 



X 



VALID 



MATCH 



NOTES: 

1 . Assume BUSY input at HI and CE at LO for the writing port. 

2. Write cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its OE at LO. 



TIMING WAVEFORM OF WRITE WITH BUSY INPUT 






x 




p( VALID 



R/W 



BUSY 



X 



S 



k *WH-* 
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IDT7050S AND IDT7050L 

HIGH-SPEED 1Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL DESCRIPTION: 

The IDT7050 provides four ports with separate control, address 
and I/O pins that permit independent access for reads or writes to 
any location in memory. These devices have an automatic power 
down feature controlled by CE. The CE controls on-chip power 
down circuitry that permits the respective port to go into standby 
mode when not selected (CE high). When a port is enabled, access 
to the entire memory array is permitted. Each port has its own Out- 
put Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. READ/WRITE conditions are il- 
lustrated in the table below. 



TABLE I- READ/WRITE CONTROL 



ANY PORT < 1 > 


FUNCTION 


R/W 


CE 


OE 


Do-7 


X 


H 


X 


Z 


Port Disabled and in Power Down 
Mode 


X 


H 


X 


Z 


CEpt = CEp2 = CEp3 = CEp4, = H 
Power Down Mode, l SB1 or l SB 


L 


L 


X 


DATA, N 


Data on Port Written Into Memory (2,3) 


H 


L 


L 


DATA out 


Data in Memory Output on Port 


X 


X 


H 


Z 


High Impedance Outputs 



NOTES: 

1. H = HIG H, L *= LOW, X = DONT CARE, Z = HIGH IMPEDANCE 

2. If BU5V = LOW, data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 



S5-120 




HIGH-SPEED 
2Kx 8 FOUR-PORT 
STATIC RAM 



ADVANCE 

INFORMATION 

IDT 7052S 

IDT 7052L 



FEATURES: 

• High-speed access 

- Military: 30/35/45ns (max.) 

- Commercial: 25/30/35/45ns (max.) 

• Low-power operation 

- IDT7052S 

Active: — mW (typ.) 
Standby: — mW (typ.) 

- IDT7052L 

Active: — mW (typ.) 
Standby: — mW (typ.) 

• Fully asynchronous operation from each of the four ports: P1 , 
P2, P3, P4 



Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

Battery backup operation— 2V data retention 

TTL-compatible; single 5V (±10%) power supply 

Available in several popular hermetic and plastic packages for 
both through-hole and surface-mount 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7052 is a high-speed 2K x 8 four-port static RAM de- 
signed to be used in systems where multiple access to a common 
RAM is required. This four-port static RAM offers increased system 
performance in multiprocessed systems that have a need to com- 
municate in real time and also offers added benefit for high-speed 
systems in which multiple access is required in the same cycle. 

The IDT7052 is also an extremely high-speed 2K x 8 four-port 
static RAM designed to be used in systems where on-chip hard- 
ware port arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to be 
able to externally arbitrate or withstand contention when all ports 
simultaneously access the same four-port RAM location. 

The IDT7052 provides four independent ports with separate 
control, address and I/O pins that permit independent, asynchro- 
nous access for reads or writes to any location in memory. It is the 
user's responsibility to ensure data integrity when simultaneously 
accessing the same memory location from all ports. An automatic 
power down feature, controlled by CE, permits the on-chip cir- 
cuitry of each port to enter a very low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance technol- 
ogy, this four port RAM typically operates on only — mW of power 
at maximum access times as fast as 25ns. Low-power (L) versions 
offer battery backup data retention capability, with each port 
typically consuming — jjlW from a 2V battery. 

The IDT7052 is packaged in either a ceramic or plastic 108-pin 
PGA and 132-pin quad flatpack. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 




FUNCTIONAL BLOCK DIAGRAM 

R/WP1 
CHP1 



po- 



OE P1 
I/Ob P1 - 1/0 7 P1 

A P1-A 10 P1 ■ 

A P2-A 10 P2- 



!^E> 



» COLUMN ( 



I/O 



■Nr 



BUSY P1 ■ 



PORT1 
ADDRESS 
DECODE 

LOGIC 




3 



R/WP4 
UEP4 



BUS? P2 

l/O P2 - 1/0 7 P2 "* ; — 

OEP2- 



PORT2 
ADDRESS 
DECODE 

LOGIC 



JUL 




COLUMN 
I/O 



MEMORY 
ARRAY 



■ BTJ5YP4 



PORT 4 
ADDRESS 
DECODE 

LOGIC 



CE~P2- 
R/WP2- 



er 



-H COLUMN 
I/O 

T 




t±o 



Nr 



PORT 3 
ADDRESS 
DECODE 

LOGIC 



i_£ 



COLUMN 

A l/0 



a 



GEP4 

l/O P4 - l/0 7 P4 

' A P4-A 10 P4 

— — A P3 - A 10 P3 

BTJ57P3 

+> I/Ob P3 - l/0 7 P3 

UEP3 



oa 



■UEP3 
■ R/WP3 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology. Inc. 
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IDT7052S AND IDT7052L 

HIGH-SPEED 2Kx8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



SYMBOL 


PIN NAME 


AO P1 - A10 P1 


Address Lines - Port 1 


A0P2-A10P2 


Address Lines - Port 2 


A0P3-A10P3 


Address Lines - Port 3 


A0P4-A10P4 


Address Lines - Port 4 


l/OO P1 - 1/07 PI 


Data I/O - Port 1 


l/OO P2 - 1/07 P2 


Data I/O - Port 2 


l/OO P3- 1/07 P3 


Data I/O - Port 3 


l/OO P4 - 1/07 P4 


Data I/O - Port 4 


R/W P1 


Read/Write - Port 1 


R/WP2 


Read/Write - Port 2 


R/WP3 


Read/Write - Port 3 


R/WP4 


Read/Write - Port 4 


GND 


Ground 


T^EP1 


Chip Enable - Port 1 


ClP2 


Chip Enable - Port 2 


UEP3 


Chip Enable - Port 3 


(JEP4 


Chip Enable - Port 4 


0EP1 


Output Enable - Portl 


^EP2 


Output Enable - Port 2 


0~EP3 


Output Enable - Port 3 


7JE P4 


Output Enable - Port 4 


BUS?P1 . 


Write Disable - Port 1 


BDSYP2 


Write Disable - Port 2 


1D5YP3 


Write Disable - Port 3 


BUSYP4 


Write Disable - Port 4 


Vcc 


Power 


GND 


Ground 



81 


80 


77 


74 


72 


69 


68 


65 


63 


60 


57 


54 


R/W 


NC 


A7 


A5 


A3 


AO 


AO 


A3 


A5 


A7 


NC 


R/W 


P2 




P2 


P2 


P2 


P2 


P3 


P3 


P3 


P3 




P3 


84 


83 


78 


76 


73 


70 


67 


64 


61 


59 


56 


53 


BUSY 


OEP2 


A8 


A10 


A4 


A1 


A1 


A4 


A10 


A8 


iEP3 


BUSY 


P2 




P2 


P2 


P2 


P2 


P3 


P3 


P3 


P3 




P3 


87;!-:;; 


S6-- 


82 


79 


75 


71 


66 


62 


58 


55 


.51-,: 


50 !; 


•; : A2:;. 


:;A1 


CEP2 


A9 


A6 


A2 


A2 


A6 


A9 


C"E"P3 


-A1::: 


-A2!!!! 


: p.1 - 


: ii:P;iiiii 




P2 


P2 


P2 


P3 


P3 


P3 




-P4:- 


!!:P4!!: 


90-- 


: 88i;i:;; 


:85;-: 












52- 


49- 


47-- 


A5 


A3 


AO 












-A0- 


A3 


A5 


PI 


P.1 


■I P.1 ■ :■:" 












:P4 


P4 • 


:-P4- 


92: 


91 


89;!- 


43 ! 


46- 


:45!:;;!; 


:;A10:; 


: A6 : ; 


!:A4:. 












A4 : 


!!A6!:! : 


A10! 


:P1.- 


!i;:Pi:i!i 


ii!P.1:;i; 












: : ;P4:- 


:P4!; 


;; : -P4iii 


.95-- 


:94;;;- 


93 


44 


43;: 


42-- 


A8 


A7 


V rr 












GND 


A7 


A8; 


P1 


P1 








IDT7052 
108-Pin PGA 








P4 


P4 


96 !::: 


97 


98 


39 ::: 


40 


41-:;; 


:A9: 


:nc: 


CER1 












CEP4 


NC 


A9!; 


P1 




















:!;!P4!!! 


99- 


100 


102 


35 


37 


38- 


R/W 


OE 


l/OO 












GND 


OEP4 


R/W 


P1 


P.1 


-P1;; 






TOP VIEW 










P4 


101 -i 


103 


106 










31 


34- 


36;;;: 


BUSY 


l/OI 


GND 












GND 


1/07: 


BUSY 


i;::P:T;;; 


;P1 
















P4 


! P4! 


104; 


105-; 


:1:::;::;; 


4 


8 


12 


17 


21 


25 


28 :;:;•: 


32; : 


:33-- 


I/02: 


; 11/031! 


I/06 


Vrr 


GND 


V rr 


Vrr 


GND 


V rr 


I/02 


1/05; 


I/06: 


-P1- 


P.1: 


P.1 














H4 :: 


P4: 


-P4- 


107 


2 


5 


7 


10 


13 


16 


19 


22 


24 


29- 


30 


I/04 


I/07 


l/OO 


I/02 


I/04 


I/06 


1/01 


I/03 


I/05 


I/07 


1/03 


I/04! 


Pli; 


iiiPliiii 


P2 


P2 


P2 


P2 


P3 


P3 


P3 


P3 


P4 


;::P4:!:i 


108- 


3 


6 


9 


11 


14 


15 


18 


20 


23 


26 


27- 


1/05: 


NC 


1/01 


I/03 


I/05 


I/07 


l/OO 


I/02 


I/04 


i/06 


l/OO 


I/01- 


P.1;;;- 




P2 


P2 


P2 


P2 


P3 


P3 


P3 


P3 


P4: 


• :P4 ; - 



12 



10 



09 



08 



07 



06 



05 



04 



02 



01 



ABSOLUTE MAXIMUM RATINGS (1> 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND . . 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


0to+70 


-55 to +125 


o C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


6 C 


•out 


DC Output Current 


50 


50 


mA 



ABCDEFGHJ 
NOTES: 

1. All V cc pins must be connected to the power supply. 

2. AH GND pins must be connected to the ground supply. 

3. NC denotes no-connect pin. 

CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER W 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


11 


PF 


C OUT 


Output Capacitance 


V ut= 0V 


11 


PF 



NOTE: 

1 . This parameter is determined by device characterization but is not 
production tested. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5") 


- 


0.8 


V 



NOTE: 

1.V IL {min.) 



-3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (V cc = 5.ov ±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7052S 
MIN. MAX. 


IDT7052L 
MIN. MAX. 


UNIT 


Uul 


Input Leakage Current 


V cc = 5.5V, V IN =0VtoV cc 


10 


5 


JIA 


I'loI 


Output Leakage Current 


CE = V ih .Vout = 0VtoV cc 


10 


5 


flA 


Vol 


Output Low Voltage 


l 0L = 4mA 


0.4 


0.4 


V 


v oh 


Output High Voltage 


l 0H = -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE* 1 * 2) (V C c = 5.ov ±10%) 




SYMBOL 


PARAMETER 


TEST CONDITION 


VERSION 


IDT7052x25 (3) 
TYP. MAX. 


IDT7052X30 
TYP. MAX. 


IDT7052x35 
TYP. MAX. 


IDT7052x45 
TYP. MAX. 


UNIT 


■cct 


Operating Power 
Supply Current 
(All Ports Active) 


CE=V IL 
Outputs Open 
f = ow 


MIL 


S 

L 


- 


360 
300 


360 
300 


360 
300 


mA 


COM'L. 


S 
L 


300 
250 


300 
250 


300 
250 


300 
250 


'CC2 


Dynamic Operating 
Current (All Ports 
Active) 


CE = V 1L 
Outputs Open 


MIL. 


S 

L 


_ _ 


400 
335 


395 
330 


390 
325 


mA 


COM'L 


S 

L 


350 
295 


340 
285 


335 
280 


330 
275 


'SB 


Standby Current 
(All Ports -TTL 
Level Inputs) 


CE>Vj H 


MIL. 


S 

L 


- 


115 
85 


110 

80 


105 
75 


mA 


COM'L 


S 

L 


85 
70 


80 
65 


75 

60 


70 
55 


'SBI 


Full Standby Current 
(All Ports -All CMOS 
Level Inputs) 


All Ports CT 
> V cc -0.2V 
V 1N > V cc -0.2V or 
V 1N < 0.2V, f = 0(4) 


MIL 


S 

L 


_ _ 


15 
4.5 


15 
4.5 


15 
4.5 


mA 


COM'L. 


S 

L 


5 
1.5 


5 
1.5 


5 
1.5 


5 

1.5 



NOTES: 

1 . "x" in part number indicates power rating (S or L). 

2. V CC = 5V, T A = +25°CforTYP. 

3. 0°C to + 70° C temperature range only. 

4. f = means no address or control lines change. 

5. Atf = f MAX , address and data inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/t RC , and using "AC Test Conditions" 
of input levels of GND to 3V. 

6. For the case of one port, just divide the above appropriate current by four. 
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DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES™ 

(L Version Only) V LC = 0.2V, V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP.< 1 > 


MAX. 


UNIT 


V D R 


V C c for Data Retention 


V CC =2V 

CE>V HC 

V IN >V HC or<V LC 




2.0 


- 


- 


V 


'CCDR 


Data Retention Current 


MIL 


- 


- 


1800 


U-A 


COM'L 


- 


- 


600 


tcDR* 3 ' 


Chip Deselect to Data Retention Time 







- 


- 


ns 


t R 0) 


Operation Recovery Time 


W 2 > 


- 


- 


ns 



NOTES: 

1. V cc = 2V,T A = +25°C 

2. t RC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



LOW V cc DATA RETENTION WAVEFORM 



^o 



4.5V 



« V7777? -^ 



DATA RETENTION MODE 



?v 



V n p > 2V 



f- 



4.5V 



f5M 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



5V 



5V 



DATAqut - 



: 1250Q 



775Q< 



30pF* 



DATA out - 



775Q: 



1250Q 

t 5 P F * 



Figure 1. Output Load 



Figure 2. Output Load 
(for t^.tHz.twz. t ow ) 



including scope and jig. 
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IDT7052S AND IDT7052L 

HIGH-SPEED 2K x 8 FOUR-PORT STATIC RAM 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7052S25 < 3 > 

IDT7052L25 < 3 ' 

MIN. MAX. 


IDT7052S30 

IDT7052L30 

MIN. MAX. 


IDT7052S35 

IDT7052L35 

MIN. MAX. 


IDT7052S45 

IDT7052L45 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 


30 


- 


35 


45 


ns 


*AA 


Address Access Time 


25 


- 


30 


35 


45 


ns 


*ACE 


Chip Enable Access Time 


25 


- 


30 


35 


45 


ns 


*AOE 


Output Enable Access Time 


15 


- 


20 


25 


30 


ns 


*0H 


Output Hold From Address Change 








- 








ns 


tLZ 


Output Low 2 Time (1 - 2 ' 


3 


3 


- 


5 . - 


5 


ns 


tHZ 


Output High ZTime< 1 - 2 > 


15 


- 


15 


15 


20 


ns 


tpu 


Chip Enable to Power Up Time (2) 








- 








ns 


tpo 


Chip Disable to Power Down Time^ 


20 


- 


30 


50 


50 


ns 



NOTES: 

1. Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to 70°C temperature range only. 




TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT (12,4) 



ADDRESS 



DATA out 



IX 



PREVIOUS DATA VALID 



]SX5( 



K 



>2X 



TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT^ 3 > 



CE 



OE 



DATA out 



CURRENT 



u 



\ 



V 



■ Vu-»- 



y 



ffi 



50% 



/ 



j r 



> 



50% 



\ 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = \. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE* = V| L 
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IDT7052S AND IDT7052L 

HIGH-SPEED 2Kx 8 FOUR-PORT STATIC RAM 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


SYMBOL 


PARAMETER 


IDT7052S25< 7 > 

IDT7052L25< 7 > 

MIN. MAX. 


IDT7052S30 

IDT7052L30 

MIN. MAX. 


IDT7052S35 

IDT7052L35 

MIN. MAX. 


IDT7052S45 

IDT7052L45 

MIN. MAX. 


UNIT 


WRITE CYCLE 


twc 


Write Cycle Time 


25 


30 


- 


35 


45 


ns 


^EW 


Chip Enable to End of Write 


20 


25 


- 


30 


35 


ns 


Uw 


Address Valid to End of Write 


20 


25 


- 


30 


35 


ns 


tAS 


Address Set-up Time 








- 








ns 


t WP 


Write Pulse Width (3) 


20 


25 


- 


30 


35 


ns 


*WR 


Write Recovery Time 


5 


5 


- 


5 


5 


ns 


*DW 


Data Valid to End of Write 


15 


15 


_ 


20 


20 


ns 


t HZ 


Output High Z Time* 1 - 2 * 


15 


- 


15 


15 


20 


ns 


*DH 


Data Hold Time 








- 








ns 


W 


Write Enabled to Output in 
Hignza 2 > 


15 


- 


15 


15 


20 


ns 


*OW 


Output Active From End of Write 0.2) 








- 








ns 


*wdd 


Write Pulse to Data Delay ( 4 ) 


40 


- 


50 


60 


70 


ns 


*DDD 


Write Data Valid to Read Data Delay C 4 ) 


30 


_ 


35 


40 


45 


ns 


BUSY INPUT TIMING 


t\/VB 


Write to BTJSY < 5 > 








- 








ns 


*WH 


Write Hold After BTTSYt 6 ) 


15 


20 


- 


20 


20 


ns 



NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. Specified for 0~E" at high (refer to "TIMING WAVEFORM OF WRITE CYCLE", Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY". 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70°C temperature range only. 
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IDT7052S AND IDT7052L 

HIGH-SPEED 2Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING *'*-*-*. 



ADDRESS 



OE 



^< 



CE 



R/W 



m 



X 



v 



y 



t (6) ^ 

■ l wz *■ 



DATA 0UT — ^j 
DATA )N 



< 



JT 



y 



■* x dh ; *■ 



<SBIi>— 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING 'o.w> 



ADDRESS 



CE 



~X 



X. 



X 



y 



R/W 



DATA,M 



x 



<c 



y 



j 



NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (t^ or Iwp) of a low CE and a low R/W. 

3. t W R is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringttiis period, the I/O pins are in the output state, and inputsignals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + *dw) to a,low the I/O drivers to turn off 
data to be placed on the bus for the required t DW . If 0~E is high during an R/W controlled write cycle, this requirement does not apply and the 
write pulse can be as short as the specified t WP . 
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IDT7052S AND IDT7052L 

HIGH-SPEED 2Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (1 ' 2 - 3) 



ADDR P1 
R/W P1 

DATA, N P1 
ADDR P2 p3 orP4 



DATA 0UT P2| P3 or p4 



)<C 



MATCH 



X 



X 



X 



*DW 



x 



VALID 



MATCH 



' to- 



X 



NOTES: 

1 . Assume BUSY input at HI and C~E at LO for the writing port. 

2. Write cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its C^ at LO. 



TIMING WAVEFORM OF WRITE WITH BUSY INPUT 



>(™E 



R/W 



EU3Y 



x 



s 
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IDT7052S AND IDT7052L 

HIGH-SPEED 2Kx 8 FOUR-PORT STATIC RAM 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL DESCRIPTION: 

The IDT7052 provides four ports with separate control, address 
and I/O pins that permit independent access for reads or writes to 
any location in memory. These devices have an automatic power 
down feature controlled by CE. The CE controls on-chip power 
down circuitry that permits the respective port to go into standby 
mode when not selected (CE high) . When a port is enabled, access 
to the entire memory array is permitted. Each port has its own Out- 
put Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. READ/WRITE conditions are il- 
lustrated in the table below. 



TABLE I -READ/WRITE CONTROL 



ANY PORT 0) 


FUNCTION 


R/W 


CE 


OE 


D0-7 


X 


H 


X 


2 


Port Disabled and in Power Down 
Mode 


X 


H 


X 


Z 


CEpi = CEp2 = CEp3 = CEp4, = H 
Power Down Mode, l SB or l SB1 


L 


L 


X 


DATA IN 


Data on Port Written Into Memory (2,3) 


H 


L 


L 


DATA out 


Data in Memory Output on Port 


X 


X 


H 


Z 


High Impedance Outputs 



NOTES: 

1. H = HIGH, L = LOW, X = DONT CARE, Z = HIGH IMPEDANCE 

2. If BUST = LOW, Data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 
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FIFO MEMORIES 



Integration of IDT's high-speed static RAM technology with 
internal support logic yields high-performance, high-density FIFO 
memories. A FIFO is used as a memory buffer between two 
asynchronous systems with simultaneous read/write access. The 
data rate between the two systems can be regulated by monitoring 
the status flags and throttling the read and write accesses. Since 
these FIFOs are built with an internal RAM pointer architecture, 
there is no fall-through time between a write to a memory location 
and a read from that memory location. System performance is 
significantly improved over the shift register-based architecture of 
previous FIFO designs which are handicapped with long 
fall-through times. 

IDT offers the widest selection of monolithic FIFOs, ranging 
from shallow 64 x 4 and 64 x 5 to the high-density 4K x 9. Shallow 
FIFOs regulate data flow in tightly coupled computational engines. 
High density FIFOs store large data blocks in networking, telecom- 
munication and data storage systems. The IDT7200 FIFO family 
(256 x 9 through the 4K x 9 FIFOs) are all pin and function 



compatible, making density upgrades simple. All IDT FIFOs can 
be cascaded to greater word depths and expanded to greater word 
widths with no external support logic. 

A variety of packages are available: standard plastic DIP and 
CERDIP, surface mount ceramic LCC, PLCC and SOIC and high- 
reliability Flatpack. Increasing board density is the overwhelming 
goal of the IDT's package development efforts, as demonstrated 
by the introduction of the 300 mil THINDIP. 

The Parallel-Serial FIFO incorporates a serial input and a serial 
output shifter for serial-to-parallel bus interface. The Parallel-Serial 
FIFO also offers six status flags for flexible data throttling. 

FIFO modules, composed of four LCC devices mounted on a 
multi-layer co-fired ceramic substrate, increase densities to 
16K x 9 which are pin-compatible with current monolithic versions. 

IDT is committed to offering FIFOs of increasing density and 
speed and enhanced architectural innovations, such as Flexishift 
and the BiFIFO, for easier system interface. 
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CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
256 x 9-BIT & 512 x 9-BIT 



IDT 7200S/L 
IDT 7201 SA/LA 



FEATURES: 

• First-In/First-Out dual-port memory 

• 256 X 9 organization (IDT7200) 

• 512 x 9 organization (IDT7201A) 

• Low power consumption 

• Ultra high speed— 35ns cycle time (28.5MHz) 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• IDT7200 and IDT7201 A are pin and functionally compatible with 
Mostek MK4501, but with Half-Full Flag capability in single 
device mode 

• Master/Slave multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning flags 

• Auto retransmit capability 

• High-performance CEMOS ™ technology 

• Available in plastic DIP, CERDIP, 300 mil THINDIP, LCC, PLCC 
and Flatpack 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87531 is pending listing on 
this function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT7200/7201A are dual-port memories that utilize a spe- 
cial First-In/First-Out algorithm that loads and empties data on a 
first-in/first-out basis. The devices use Full and Empty flags to pre- 
vent data overflow and underflow and expansion logic to allow for 
unlimited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the use of 
ring pointers, with no address information required to load and un- 
load data. Data is toggled inand out of the devices through the use 
of the Write (W) and Read (R) pins. The devices have a read/write 
cycle time of 35ns (28.5MHz). 

The devices utilize a 9-bit wide data array to allow for control and 
parity bits at the user's option. This feature is especially useful in 
data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. It also features 
a Retransmit (RT) capability that allows for reset of the read pointeri 
to its initial position when RT is pulsed low to allow for retransmis- 
sion from the beginning of data. A Half-Full Flag is available in the 
single device mode and width expansion modes. 

The IDT7200/1 A are fabricated using IDT's high-speed CEMOS 
technology. They are designed for those applications requiring 
asynchronous and simultaneous read/writes in multiprocessing 
and rate buffer applications. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 




PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



D 8 C2 

D3C3 
D2E4 
D1C5 

Do [I 6 



P28-1, 
„_, C28-1, 
FFEe D28-1. 

Q C 9 P28-2 2 opX0/HF 

Q1 C 10 & 19 3 Q 7 

2 C 11 S028 - 3 18l3Q 6 

Q3C12 17DQ5 

®8U. 13 16 3 Q4 

GNDCJ14 15 HR 



28 3 V cc 

27 UD 4 

26 3 D 5 

25 3 D 6 

24 3 D 7 

23 3 FL/RT 

22 H RS 
21 DEF 



INDEX 



DATA INPUTS 
(D -D 8 ) 



DIP/SO I C/FLATPACK 
TOP VIEW 



CONSULT FACTORY FOR CERPACK PINOUT 




A- READ 
V POINTER 

1 



RS Tj-pf 



THREE- 
STATE T r-, 

BUFFERS 'O 

DATA OUTPUTS 
(O0-Q3) 



RESET 
LOGIC 

T 



ES~-i 






FL7RT— ' 



XO/HF 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7200/7201A CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 X 9-BIT & 512 x 9-BIT 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



d) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


■out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of tne device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Military 
Supply Voltage 


4.5 


5.0 


5.5 


V 


Vcc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Yh 


Input High 
Voltage Commercial 


2.0 


- 


- 


V 


V,h 


Input High 
Voltage Military 


2.2 


- 


- 


V 


V IL 


Input Low 
Voltage 
Commercial 
and Military 


- 


- 


0.8 


V 



NOTE: 

1 . 1 .5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%, T A = 0°C to +70°C; Military: \fc c = 5V ± 10%, T A 


= -55°Cto +125°C) 






SYMBOL 


PARAMETER 


1DT7200S/L 
IDT7201SA/LA 
COMMERCIAL 
t A = 25, 35ns 

MIN. TYP. MAX. 


IDT7200S/L 
IDT7201SA/LA 

MILITARY 
t A = 30, 40ns 

MIN. TYP. MAX. 


IDT7200S/L 
IDT7201SA/LA 
COMMERCIAL 

t A = 50, 65, 
80,120ns 

MIN. TYP. MAX. 


IDT7200S/L 

IDT7201SA/LA 

MILITARY 

t A = 50, 65, 

80, 120ns 

MIN. TYP. MAX. 


UNIT 


lu< 1 > 


Input Leakage Current 
(Any Input) l 


-1 - 1 


-10 - 10 


-1 - 1 


-10 - 10 


uA 


'lo< 2 > 


Output Leakage Current 


-10 - 10 


-10 - 10 


-10 - 10 


-10 - 10 


uA 


V H 


Output Logic "1" Voltage 
Ioh = -2mA 


2.4 


2.4 


2.4 - - 


2.4 


V 


V OL 


Output Logic "0" Voltage 
Iol = 8mA 


0.4 


- - 0.4 


0.4 


0.4 


V 


lcci< 3 > 


Active Power Supply Current 


- - 125< 4) 


- - 14d 4) 


50 80 


- 70 100 


mA 


■ (3) 
'CC2 


Average Standby Current 
(R = W = RS = FL/RT = V IH 


- - 15 


- 20 


- 5 8 


8 15 


mA 


lcc3<L) C3) 


Power Down Current 
{All Input « Vcc -0.2V) 


500 


900 


500 


- 900 


PA 


1 rf> 
'CC3^ 


Power Down Current 
(All Input = Vcc -0.2V) 


- - 5 


- - 9 


- 5 


9 


mA 



NOTES: 

1. Measurements with 0.4 <V, N <V CC . 

2. R>V, H . 0.4<V OUT <Vcc 

3. I cc measurements are made with outputs open. 

4. Tested at f = 20 MHz. 
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IDT7200/7201A CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 256 x 9-BIT & 512 X 9-BIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc =5V±10%,T A =0°Cto +70°< 


3; Military: V cc = 


5V± 


10%, 


T A = 


-55' 


5 CtO +12E 


>°C) 












SYMBOL 


PARAMETER 


COM'L. 


MIL. 


COM'L 


MIL. 


MILITARY AND COMMERCIAL 


UNIT 


7200x25 
7201x25 


7200x30 
7201x30 


7200x35 
7201x35 


7200x40 
7201x40 


7200x50 
7201x50 


7200x65 
7201x65 


7201x80 


7201x120 


MIN. 


MAX. 


MIN. MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


fs 


Shift Frequency 


- 


28.5 


- 25 


- 


22.2 


- 20 


- 15 


- 


12.5 


- 


10 


- 


7 


MHz 


*RC 


Read Cycle Time 


35 


- 


40 - 


45 


- 


50 


_ 


65 


- 


80 


- 


100 


- 


140 


- 


ns 


t A 


Access Time 


- 


25 


- 30 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


ns 


*RR 


Read Recovery Time 


10 


fcfc::: 


10 - 


10 


- 


10 


_ 


15 


~ 


15 


-. 


20 


- 


20 


- 


ns 


*RPW 


Read Pulse Width < 2 > 


25 


.-•S 


IPiil ~ 


35 


- 


40 


- 


50 


- 


65 


- 


80 




120 


- 


ns 


*RLZ 


Read Pulse Low to Data Bus 
at Low Z 0) 


5 


"'L:, 


5 . : . - 


5 


- 


5 


- 


10 


- 


10 


- 


10 


- 


10 


- 


ns 


*WLZ 


Write Pulse Low to Data Bus 
at Low Z 0. 4) 


5 


it 


'Jf-l'-f ~ 


10 


- 


10 


- 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


tDV 


Data Valid from Read Pulse High 


5 


'"-"" 


5 - 


5 


- 


5 


- 


5 


- 


5 


- 


5 


_ 


5 


- 


ns 


*RHZ 


Read Pulse High to Data Bus 
at High Z 0) 


- 


:--.18" : , 


i>ur : 20 


- 


20 


- 


25 


- 


30 


- 


30 


- 


30 


- 


35 


ns 


*wc 


Write Cycle Time 


35 


_"" 


: ' ::::: to*i - 


45 


_ 


50 


- 


65 


- 


80 


- 


100 


- 


140 


■ - 


ns 


t W pw 


Write Pulse Width <2) 


25 


i:':™.';: 


wnm - 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*WR 


Write Recovery Time 


10 


.-m 


PF"" - 


10 


- 


10 


_ 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


*DS 


Data Set-up Time 


15 ££li 


iipl - 


18 
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Read Pulse Width After EF High 
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Write Pulse Width after FF High 
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NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 

5. "x" in part rating indicates power rating (S/SA or L/LA). 
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AC TEST CONDITIONS 




Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



CAPACITANCE (T A = +25° c,f = 1 .omhz) 



SYMBOL 


PARAMETERS) 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


8 


PF 


C OUT 


Output Capacitance 


V ut= OV 


8 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



1.1K 



TO 

OUTPUT 

PIN 



6800? d^ 30pF' 



Figure 1. Output Load 

* Includes jig and scope capacitances. 



SIGNAL DESCRIPTIONS 
INPUTS: 

DATA IN (Do-D 8 ) 

Data inputs for 9-bit wide data. 

CONTROLS 

RESET (RS) 

Reset is accomplished whenever the Reset {RS) input is taken 
to a low state. During reset, both internal read and write pointers are 
set to the first location. A reset is required after power up before a 
write operation_can take place. Both the Read enable (R) and 
Write enable (W) inputs must be in the high state during the 
window shown in Figure 2, (i.e., t R ss before the rising edge of 
RS ) and should not change until tRsp after the rising edge of 
RS. Half-Full Flag (HF) will be reset to high after Reset (RS). 

WRITE ENABLE (W) 

A vvrite cycle is initiated on the falling edge of this input if the Full 
Flag (FF ) is not set. Data set-up and hold ti mes must beadhered to 
with respect to the rising edge of the Write enable (W). Data is 
stored in the RAM array sequentially and independently of any on- 
going read operation. 

After half of the memory is filled and at the falling edge of the next 
write operation, the Half-Full Flag (HF) will be set to low and will 
remain set until the difference between the write pointer and read 
pointer is less than or equal Jo one half of the total memory of the 
device. The Half-Full Flag (HF) is then reset by the rising edge of 
the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, inhibit- 
ing further write operations. Upon the completion of a valid read 
operation, the Full Flag (FF ) will go high after t R FF, allowing a valid 
write to begin.^When the FIFO is full, thejntemal write pointer is 
blocked from W, so external changes in W will not affect the FIFO 
when it is full. 

READ ENABLE (R) 

_ A read cycle is initiated on the falling edge of the Read enable 
(R) provided the Empty Flag (EF) is not set. The data is accessed 
on a First-ln/Flrst-Out basis, independent of any ongoing write op- 
erations. After Read enable (R) goes high, the Data Outputs 
(Qo-Qs) will return to a high impedance condition until the next 
Read operation. When all the data has been read from the FIFO, the 
Empty Flag (EF) will go low, allowing the "final" read cycle but in- 
hibiting further read operations with the data outputs remaining in a 
high impedance state. Once a_ya!id write operation has been ac- 
complished, the Empty Flag (EF) will go high after t W EF and a valid 
read can then begin. When the FIFO is empty, the internal read 



pointer is blocked from R so external changes in R will not affect 
the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FL/RT) 

This is a dual-purpose input. In the Depth Expansion Mode, this 
pin is grounded to indicate that it is the first loaded (see Operating 
Modes). In the Single Device Mode, this pin acts as the retransmit 
input. The Single Device Mode is initiated by grounding the Expan- 
sion In (XI). 

The IDT7200/7201A can be made to retransmit data when the 
Retransmit enable control (RT) input is pulsed low.. A retransmit 
operation will set the internal read pointer to the first location and 
wiN not affect the write pointer. Read enable (R) and Write enable 
(W) must be in the high state during retransmit. This feature is use- 
ful when less than 256/512 writes are performed between resets. 
The retransmit feature is not compatiblewith the Depth Expansion 
Mode and will affect the Half-Full Flag (HF), depending on the rela- 
tive locations of the read and write pointers. 
EXPANSION IN (XI) 

This input is a dual-purpose pin. Expansion In (XI) is grounded 
tojndicate an operation in the single device mode. Expansion In 
(XI ) is connected to Expansion Out (XO) of the previous device in 
the Depth Expansion or Daisy Chain Mode. 

OUTPUTS 

FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write operation, 
when the write pointer is one location less than the read pointer, 
indicating that the device is fuJUf the read pointer is not moved af- 
ter Reset (RS), the Full-Flag (FF ) will go low after 256 writes for the 
IDT7200 and 512 writes for the IDT7201 A. 
EMPTY FLAG (EF) 

The Empty Flag (EF) will go low, inhibiting further read opera- 
tions, when the read pointer is equal to the write pointer, indicating 
that the device is empty. 

EXPANSION OUT/HALF-FULL FLAG (XO/HF) 

This is a dual-purpose output. In the single device mode, when 
Expansion In (XI ) is grounded, this output acts as an indication of a 
half-full memory. 

After half of the memory is fil led andat the falling edge of the next 
write operation, the Half-Full Flag (HF) will be set to low and will 
remain set until the difference between the write pointer and read 
pointer is less than or equaljo one half of the total memory of the 
device. The Half-Full Flag (HF) is then reset by the rising edge of 
the read operation. . _ 

In the Depth Expansion Mode, Expansion In (XI) is connected to 
Expansion Out (XO) of the previous device. This output acts as a 
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signal to the next device in the Daisy Chain by providing a pulse to 
the next device when the previous device reaches the last location 
of memory. 
DATA OUTPUTS (Qo-Qe) 



Data outputs for 9-bit wide data. This data is in a high imped- 
ance condition whenever Read (R) is in a high state. 



F5 



W 



EF 



RF, FF 



\ 



xass 7 



ss&ss 7 



tRSS 



/ 



V. 



^^kyxyyyyyyyyyyyyyyyyyyy^^ r 



twFH • tp| 



:xxxxxxxxxxxxxxxxxxxxxxxxxxxx? 




NOTES: 

1. EF, FF and HF may change status during Reset, but flags will be valid at t RSC . 

2. W and R = V, H around the rising edge of RS. 

Figure 2. Reset 
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"*DV H 



% -Q* ffi) ( DATA 0UT VALID )QQQ( DATA 0UT VALID ) (%) 



/ 



w 



D n -D„ 



~\ 



■* *WR ■ 



•* *DH 



/ >s r 



/ DATA| N VALID \ / DATA, N VALID V 



Figure 3. Asynchronous Write and Read Operation 
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FF 




Figure 4. Full Flag From Last Write to First Read 
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DATAqut - 
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FIRST READ 
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Figure 5. Empty Flag From Last Read to First Write 
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HT" 



W.R 



SS 7 



* Irtc 



\ 



tRTS 



/ 



HF.EF.FF 



ftwwxwyyyyyyyyyyyyy^^ 



\ 



FLAG VALID 



NOTE:_ ___ 

1 . EF, FF and HF may change status during Retransmit, but flags will be valid at t RTC . 

Figure 6. Retransmit 
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Figure 7. Empty Flag Timing 
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Figure 8. Full Flag Timing 
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HALF-FULL OR LESS 



W 



\ r 



HF 



MORE THAN 
HALF-FULL 



" *WHF * 



\ 



HALF-FULL OR LESS 



\_/ 




Figure 9. Half-Full Flag Timing 
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LAST PHYSICAL 
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f. 
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Figure 10. Expansion Out 
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Figure 11. Expansion In 
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OPERATING MODES 
SINGLE DEVICE MODE 

A single IDT7200/7201A may be used when the application 
requirements are for 256/512 words or less. The IDT7200/7201 A is 
in a Single Device Configuration when the Expansion In (XI) con- 



trol input is grounded (see Figure 12). In this mode the Half-Full 
Flag (HF), which is an active low output, is shared with Expansion 
Out (XO). 



WRITE 



HALF-FULL FLAG (HF) 

_L_ 



(W) 



DATA IK 



/(D) 



FULL FLAG (FF) 



A 
V 



RESET 



(RS) 



IDT 
7201A 



J*L 



READ 



(Q) 



7 DATA pur \ 



(EF) EMPTY FLAG 



,(RT) RETRANSMIT 



EXPANSION IN (XT) 



Figure 12. Block Diagram of Single 512x9 FIFO 




WIDTH EXPANSION MODE (EF.FFand HF ) can be detected from any one device. Figure 13 

Word width may be increased simply by connecting the corre- demonstrates an 18-bit word width by using two IDT7201As. 

sponding input control signals of multiple devices. Status flags An V word wldtn can be attained by adding additional IDT7201As. 



DATA lN (D) 



WRITE (W)- 

FULL FLAG (FF) 



Z9 . T W 



RESET - 



(R5) 



IDT 
7201 A 



J^XT 



HF 



£=> 



# 



IDT 
7201 A 



T 



(R) READ 



(EF) EMPTY FLAG 



(RT) RETRANSMIT 



$ 



XT 



n 



(Q) DATA out 



NOTE: __ 

1 . Flag detection is accomplished by monitoring the FF, EF and the HF signals on either (any) device used in the width expansion configuration. Do not 
connect any output control signals together. 

Figure 13. Block Diagram of 512x18 FIFO Memory Used In Width Expansion Mode 
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DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT7200/7201A can easily be adapted to applications 
where the requirements are for greater than 256/512 words. 
Figure 14 demonstrates Depth Expansion using three 
IDT7200/7201 As. Any depth can be attained by adding additional 
IDT7200/7201AS. The IDT7200/7201A operates in the Depth Ex- 
pansion configuration when the following conditions are met: 

1. The first device must be designed by grounding the First Load 
(FL) control input. 

2. All other devices must have FL in the high state. 

3. The ExpansionOut (XO) pin of each device must be tied to the 
Expansion In (XI) pin of the next device. See Figure 14. 

4. External logic is needed to generate a composite Full Flag (FF ) 
and Empty Flag (EF). This requires the ORing of all EFs and 
ORingofall FFsp.e.all must be set to generate the correct com- 
posite FF or EF). See Figure 14. 

5. The Retransmit (R?) function and Half-Full Flag (HF) are not 
available in the Depth Expansion Mode. 

For additional information refer to Tech Note 9: "Cascading 
FIFOs or FIFO Modules". 
COMPOUND EXPANSION MODE 

The two expansion techniques described above can be applied 
together in a straightforward manner to achieve large FIFO arrays 
(see Figure 15). 
BIDIRECTIONAL MODE 

Applications which require data buffering between two systems 
(each system capable of Read and Write operations) can be 
achieved by pairing IDT7200/7201AS as shown in Figure 16. Care, 
must be taken to assure that the appropriate flag is monitored by 



each system, (i.e., FF is monitored on the device where W Is used; 
EF is monitored on the device where R is used). Both Depth Ex- 
pansion and Width Expansion may be used in this mode. 
DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a read flow- 
through and write flow-through mode. For the read flow-through 
mode (Figure 17), the FIFO permits the reading of a single word 
after writing one word of data into an empty FIFO. The data is en- 
abled on the bus in (t W EF + t/^ns after the rising edge of W, called 
the first write edge, and it remains on the bus until the R line is 
raised from low-to-high, after which the bus would go into a three- 
state mode after tRHz ns. The EF line would have a pulse showing 
temporary de-assertion and then would be asserted. In the interval 
of time that R is low, more words can be written to the FIFO (the 
subsequent writes after the first write edge will de-assert the Empty 
Flag); however, the same word (written on the first write edge) pre- 
sented to the output bus as the read pointer, would not be incre- 
mented when R is low. On toggl ing R, the other words that are writ- 
ten to the FIFO will appear on the output bus as in the read cycle 
timings. 

In the write flow-through mode (Figure 1 8) , the Fl FO permits the 
writing of a single word of data immediately after reading one word 
of data from afull FIFO.The R line causes the FF to be de-asserted 
but the W line, being low, causes ittobeassertedagain in anticipa- 
tion of a new data word._On the rising edge of W, the new word is 
loaded in the FIFO. The W line must be toggled when FF is not as- 
serted to write new data in the FIFO and to increment the write 
pointer. 

For additional information refer to Tech Note 8: "Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech Note 6: 
"Designing with FIFOs." 



TABLE I -RESET AND RETRANSMIT - 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


RT 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


HF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 


Retransmit 


1 





0. 


Location Zero 


Unchanged 


X 


X 


X 


Read/Write 


1 


1 





Increment < 1 ) 


Increment t 1 ' 


X 


X 


X 



NOTE: 

1 . Pointer will Increment if flag is high. 



TABLE II -RESET AND FIRST LOAD TRUTH TABLE - 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


Reset First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset All Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


X 


X 


X 



NOTES: _ 

1. XI is connected to XO of previous device. See Figure 14. _ 

RS = Reset Input FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Rag Output, XI = Expansion Input, HF = Half-Full Flag Output. 
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Figure 14. Block Diagram of 1 536x9 FIFO Memory (Depth Expansion) 
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NOTES: 

1 . For depth expansion block see section on Depth Expansion and Figure 14. 

2. For Flag detection see section on Width Expansion and Figure 13. 

Figure 15. Compound FIFO Expansion 
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Figure 16. Bidirectional FIFO Mode 
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Figure 17. Read Data Flow-Through Mode 
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ORDERING INFORMATION 



Figure 18. Write Data Flow-Through Mode 



IDT 



XXXX 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 


Commercial (0°Cto +70°C) 


B 


Military (-55 °C to + 125°C) 




Compliant to MIL-STD-883, Class B 


SO 


SOIC 


P 


Plastic Dip 


D 


CERDIP 


TC 


SidebrazeTHINDIP 


J 


Plastic Leaded Chip Carrier 


L 


Leadless Chip Carrier 


TP 


Plastic THINDIP 


XE 


Cerpack 


25 


Commercial Only 


30 


Military Only j 




35 


Commercial Only 




40 


Military Only 




50 


. 


L Access Time (t A ) 


65 


' 


Speed in Nanoseconds 


80 






120 








J 


SA 


Standard Power* 


LA 


Low Power* 


7200 


256 x 9-Bit FIFO 


7201 


512 x 9-Bit FIFO 





* "A" to be included for 7201 ordering part number only. 
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FEATURES: 

• First-In/First-Out dual-port memory 

• 1024 x 9 organization 

• Low power consumption 

• Ultra high speed-35ns cycle time (28.5MHz) 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin compatible with Mostek MK4501, but with Half-Full Flag 
capability 

• Allows for deep word structure (1024) without expansion 

• Half-Full Flag capability in single device mode 

• Master/Slave multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning flags 

• Auto retransmit capability 

• High-performance CEMOS™ technology 

• Available in Plastic DIP, CERDIP, 300 mil THINDIP, LCC, PLCC 
and Flatpack 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7202A is a dual-port memory that utilizes a special First- 
In/First-Out algorithm that loads and empties data on a first-in/first- 
out basis. The device uses Full and Empty flags to prevent data 
overflow and underflow and expansion logic to allow for unlimited 
expansion capability in both word size and depth. 

The reads and writes are internally sequential through the use of 
ring pointers, with no address information required to load and un- 
load data. Data is toggled in and out of the device through the use 
of the Write (W) and Read (R) pins. The device has a read/write cy- 
cle time of 35ns (28.5MHz). 

The device utilizes a 9-bit wide data array to allow for control and 
parity bits at the user's option. This feature is especially useful in 
data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. It also features 
a Retransmit ( RT) capabilityjhat allows for reset of the read pointer 
to its initial position when RT is pulsed low to allow for retransmis- 
sion from the beginning of data. A Half-Full Flag is available in the 
single device mode and width expansion modes. 

The IDT7202A is fabricated using IDT's high-speed CEMOS 
technology. It Is designed for those applications requiring asyn- 
chronous and simultaneous read/writes in multiprocessing and 
rate buffer applications. The 1024 x 9 organization of the IDT7202A 
allows a 1 024 deep word structure without the need for expansion. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 



PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



W C 

D 8 C 
D 3 C 
D 2 E 
Did 

DoC 

QiE 
QzC 
Q 3 E 

GNDC 



P28-1, 
C28-1, 
D28-1, 
P28-1 

& 
S028-3 



3 D 4 INDEX 

:d 6 

Hd 7 
DfT/ET 

UEF 
UXT5/HF 

HQ 6 
]Q 5 
DQ4 






DATA INPUTS 
(D -D e ) 



WRITE 
POINTER 
_ 



DIP/SOIC/FLATPACK 
TOP VIEW 



CONSULT FACTORY FOR CERPACK PINOUT 




• 2 m 



1 



a 



RAM 
ARRAY 
1024x9 



102411,111111,1 



t- READ 
V POINTER 

TT^ — 



THREE- V7.A . 
STATE YnTT 
BUFFERS "<>▼ 

DATA OUTPUTS 

(Q -Q 8 ) 






RESET 
LOGIC I*, 

T 



-FF 



FORT— J 



- XO/HF 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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ABSOLUTE MAXIMUM RATINGS ( 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°c 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Military 
Supply Voltage 


4.5 


5.0 


5.5 


V 


v cc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Vh 


Input High 
Voltage Commercial 


2.0 


- 


- 


V 


V,h 


Input High 
Voltage Military 


2.2 


- 


- 


V 


Vl {1 > 


Input Low 
Voltage 
Commercial 
and Military 


- 


- 


0.8 


V 



NOTE: 

1 . 1.5V undershoots are allowed for 10ns once per cycle. 




DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%, T A = 0°Cto +70°C; Military: V cc = 5V ± 10%, T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


IDT7202SA/LA 
COMMERCIAL 
t A = 25, 35ns 

MIN. TYP. MAX. 


IDT7202SA/LA 

MILITARY 
t A = 30, 40ns 

MIN. TYP. MAX. 


IDT7202SA/LA 

COMMERCIAL 

t A ~ 50, 65, 

80, 120ns 

MIN. TYP. MAX. 


IDT7202SA/LA 

MILITARY 

t A = 50, 65, 

80, 120ns 

MIN. TYP. MAX. 


UNIT 


lu (1) 


Input Leakage Current 
(Any Input) 


-1 - 1 


-10 - 10 


-1 - 1 


-10 - 10 


uA 


'lo< 2 > 


Output Leakage Current 


-10 - 10 


-10 - 10 


-10 - 10 


-10 - 10 


PA 


V H 


Output Logic "1" Voltage 
I oh = -2mA 


2.4 


2.4 


2.4 - 


2.4 - 


V 


V OL 


Output Logic "0" Voltage 
Iol = 8mA 


0.4 


0.4 


0.4 


- ■ 0.4 


V 


lcoi (3) 


Active Power Supply Current 


- - 125< 4 > 


140< 4 > 


50 80 


- 70 100 


mA 


lcc* (3 > 


Average Standby Current 

(R = W = RS = FL/RT = Vj H 


- - 15 


20 


- 5 8 


8 15 


mA 


lcc3(D (3) 


Power Down Current 
(All Input = V cc -0.2V) 


- - 500 


- 900 


500 


- 900 


pA 


'coatS)* 3 ' 


Power Down Current 
(All Input = V cc -0.2V) 


5 


- 9 


_ _■ 5 


- - 9 


mA 



NOTES: 

1 . Measurements with 0.4 < V, N < V cc . 

2. R>v] H . 0.4<V OUT ^Vfcc 

3. l C c measurements are made with outputs open. 

4. Tested at f = 20 MHz 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A =0°C to +70°C; Military: V cc = 


5V± 


10%, 


T A = 


-55°Cto +.12E 


>°C) 












SYMBOL 


PARAMETER 


COM'L. 


MIL 


COM'L 


MIL 


MILITARY AND COMMERCIAL 


UNIT 


7202x25 


7202x30 


7202x35 


7202x40 


7202x50 


7202x65 


7202x80 


7202x120 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


fe 


Shift Frequency 


- 


28.5 




25 


- 


22.2 


- 


20 


- 


15 


- 


12.5 


- 


10 


- 


7 


MHz 


l RC 


Read Cycle Time 


35 


- 


40 


-. 


45 


- 


50 


- 


65 


- 


80 


- 


100 


- 


140 


- 


ns 


*A 


Access Time 


- 


25 


- 


30 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


ns 


*RR 


Read Recovery Time 


10 


to:::. 


10 


- 


10 


- 


10 


- 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


Ww 


Read Pulse Width (2) 


25 


-:; : 


ill 


1- 


35 


_ 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


tRLZ 


Read Pulse Low to Data Bus 
at Low Z 0) 


5 


:: -"" 


5 


- 


5 


- 


5 


- 


10 


- 


10 


- 


10 


- 


10 


- 


ns 


*WLZ 


Write Pulse Low to Data Bus 
at Low Z (3. 4) 


5 


IE 


111; 5 ' 


1- 


10 


- 


10 


- 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


tDV 


Data Valid from Read Pulse High 


5 


: -' w: ' 


,,,,:«,,, 




5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


tRHZ 


Read Pulse High to Data Bus 
at High Z 0) 


- 


ah 


li|| 


;;;%o 


- 


20 


- 


25 


- 


30 


- 


30 


- 


30 


- 


35 


ns 


*WC 


Write Cycle Time 


35 


_••,:,; 


: ^ioi| 


i- 


45 


- 


50 


- 


65 


- 


80 


_ 


100 


- 


140 


- 


ns 


t W pw 


Write Pulse Width (2) 


25 


mm 


■®M® 


m~ 


35 


_ 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*WR 


Write Recovery Time 


10 -;. : ,; 


i£P* :: 


- 


10 


- 


10 


- 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


*ds 


Data Set-up Time 


15 


till 


111! 


1- 


18 


- 


20 


_ 


30 


- 


30 


- 


40 


- 


40 


- 


ns 


*DH 


Data Hold Time 


mm 


m9m 


i*- 





- 





- 


5 


- 


10 


- 


10 


- 


10 


- 


ns 


tRSC 


Reset Cycle Time 


35 


aass*. 


:::::::^::::: 


::: "- 


45 


- 


50 


- 


65 


- 


80 


- 


100 


- 


140 


- 


ns 


*RS 


Reset Pulse Width < 2 > 


25 


mm 


»;i;:3Q| 


i- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


_ 


ns 


tRSS 


Reset Set-up Time 


25 


'•! 


£30 : : : :••••:" 


35 


_ 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*RSR 


Reset Recovery Time 


10 


sill 


Pier 


"-. 


10 


- 


10 


- 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


tfiTC 


Retransmit Cycle Time 


35 


mk 


ii^p 


-- 


45 


- 


50 


- 


65 


- 


80 


- 


100 


- 


140 


- 


ns 


tRT 


Retransmit Pulse Width ( 2 ) 


25 


mm. 


:;x;:;3Q* 


m- 


35 


- 


40 


.- 


50 


- 


65 


- 


80 


- 


120 


„ 


ns 


x ms 


Retransmit Set-up Time* 3 ) 


25 


-""■■'" 


"""30";; 


2- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*RTR 


Retransmit Recovery Time 


10 


- 


10 1 


1- 


10 


- 


10 


- 


15 


- 


15 


- 


20 


- 


20 


- 


ns 


tEFL 


Reset to Empty Flag Low 


- 


mm 


mm 


140 


- 


45 


_ 


50 


- 


65 


- 


80 


„ 


100 


- 


140 


ns 


Jhfh- 

l FFH 


Reset to Half-Full 
and Full Flag High 


- 


3$ 


||- 1 


II 40 


- 


45 


- 


50 


- 


65 


- 


80 


- 


100 


- 


140 


ns 


*REF 


Read Low to Empty Flag Low 


- 


?m 


mmm 


^30 


- 


30 


- 


30 


- 


45 


- 


60 


- 60 


- 


60 


ns 


*RFF 


Read High to Full Flag High 


- 


ill 


Imwi 


|30 


- 


30 


- 


35 


- 


45 


- 


60 


- 


60 


- 


60 


ns 


*RPE 


Read Pulse Width After EF High 


25 


SI,::::- 


IlL 


,..- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*WEF 


Write High to Empty Flag High 


- 


2S ; - 


.:-,...-. 


:::; 30 


- 


30 


- 


35 


- 


45 


_ 


60 


- 


60 


- 


60 


ns 


*WFF 


Write Low to Full Flag Low 


- 


IP 


Ilr 


30 


- 


30 


- 


35 


- 


45 


_. 


60 


- 


60 


- 


60 


ns 


*WHF 


Write Low to Half-Full Flag Low 


- 


111 


flii 


I 40 


- 


45 


- 


50 


- 


65 


- 


80 


- 


100 


- 


140 


ns 


*RHF 


Read High to Half-Full Flag High 


- 


35 


- 


40 


- 


45 


- 


50 


- 


65 


- 


80 


- 


100 


- 


140 


ns 


*WPF 


Write Pulse Width after FF High 


25 


- 


30 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*XOL 


Read/Write to XO Low 


- 


25 


- 


30 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


ns 


txOH 


Read/Write to XD High 


- 


25 


- 


30 


- 


35 


- 


40 


- 


50 


- 


65 


— 


80 


- 


120 


ns 


tx, 


XI Pulse Width 


25 


- 


30 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 


- 


ns 


*XIR 


XI Recovery Time 


10 


- 


10 


- 


10 


- 


10 


- 


10 


- 


10 


- 


10 


-■ 


10 


- 


ns 


*XIS 


XI Set-up Time 


15 


- 


15 


- 


15 


- 


15 


- 


15 


- 


15 


- 


15 


- 


15 


- 


ns 



NOTES: 

1. Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 

5. "x" m part rating indicates power rating (SA or LA). 
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AC TEST CONDITIONS 




Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


8 


PF 


C OUT 


Output Capacitance 


V OUT= 0V 


8 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



5V 



,1.1K 



TO 

OUTPUT 
PIN 



6800? ;±; 30pF' 



Figure 1. Output Load 

*!ncludes jig and scope capacitances. 



SIGNAL DESCRIPTIONS 
INPUTS 

DATA IN (Do-De) 

Data inputs for 9-bit wide data. 

CONTROLS 
RESET (RS) 

Reset is accomplished whenever the Reset (RS) input is taken 
to a low state. During reset, both internal read and write pointers are 
set to the first location. A reset is required after power up before a 
write operation_can take place. Both the Read Enable (R) and 
Write Enable (W) inputs must be in the high state during the 
window shown in Figure 2, (i.e., tRss before the rising edge of 
RS ) and should not change until tRSR after the rising edge of 
RS. Half-Full Flag (HF) will be reset to high after Reset (RS). 

WRITE ENABLE (W) 

A wrjte cycle is initiated on the falling edge of this input if the Full 
Flag (FF ) is not set. Data set-up and hold times must beadhered to 
with respect to the rising edge of the Write Enable (W). Data is 
stored in the RAM array sequentially and independently of any on- 
going read operation. 

After half of the memory is fi lied andat the falling edge of the next 
write operation, the Half-Full Flag (HF) will be set to low and will 
remain set until the difference between the write pointer and read 
pointer is less than or equal Jo one half of the total memory of the 
device. The Half-Full Flag (HF) is then reset by the rising edge of 
the read operation. 

To prevent data overflow, the Full Flag (FF) will go low, inhibit- 
ing further write operations. Upon the completion of a valid read 
operation, the Full Flag (FF ) will go high after t R FF, allowing a valid 
write to begin._When the FIFO is full, thejnternal write pointer is 
blocked from W, so external changes in W will not affect the FIFO 
when it is full. 

READ ENABLE (R) 

_ A read cycle is initiated on the falling edge of the Read Enable 
(R) provided the Empty Flag (EF) is not set. The data is accessed 
on a First-In/First-Out basis, independent of any ongoing write op- 
erations. After Read Enable (R) goes high, the Data Outputs 
(Qo-Qs) will return to a high impedance condition until the next 
Read operation. When all the data has been read from the FIFO, the 
Empty Flag (EF) will go low, allowing the "final" read cycle but in- 
hibiting further read operations with the data outputs remaining in a 
high impedance state. Once avalid write operation has been ac- 
complished, the Empty Flag (EF) will go high after Iwef and a valid 
Read can then begin. When the FIFO is empty, the internal read 



pointer is blocked from R so external changes in R will not affect 
the FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (Fl/RT) 

This is a dual-purpose input. In the Depth Expansion Mode, this 
. pin is grounded to indicate that it is the first loaded (see Operating 
Modes), In the Single Device Mode, this pin acts as the retransmit 
input. The Single Device Mode is initiated by grounding the Expan- 
sion In (XI). 

The IDT7202A can be made to retransmit data when the 
Retransmit Enable Control (RT) input is pulsed low. A retransmit 
operation will set the internal read pointer to the first location and 
wiN not affect the write pointer. Read Enable (R) and Write Enable 
(W) must be in the high state during retransmit. This feature is use- 
ful when less than 1024 writes are performed between resets. The 
retransmit feature is not compatible wit h the Depth Expansion 
Mode and will affect the Half-Full Flag (HF), depending on the rela- 
tive locations of the read and write pointers. 
EXPANSION IN (XI) 

This input is a dual-purpose pin. Expansion In (XI) is grounded 
to indicate an operation in the single device mode. Expansion In 
(XI ) is connected to Expansion Out (XO) of the previous device in 
the Depth Expansion or Daisy Chain Mode. 

OUTPUTS 

FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write operation, 
when the write pointer is one location less than the read pointer, 
indicating that the device is fulUf the read pointer is not moved af- 
ter Reset (RS), the Full-flag (FF) will go low after 1024 writes. 
EMPTY FLAG (EF) 

The Empty Flag (EF) will go low, inhibiting further read opera- 
tions, when the read pointer is equal to the write pointer, indicating 
that the device is empty. 
EXPANSION OUT/HALF-FULL FLAG (XO/HF) 

This is a dual-purpose output. In the single device mode, when 
Expansion In (XI ) is grounded, this output acts as an indication of a 
half-full memory. 

After half of the memory is filled andat the falling edge of the next 
write operation, the Half-Full Flag (HF) will be set to low and will 
remain set until the difference between the write pointer and read 
pointer is less than or equaljo one half of the total memory of the 
device. The Half-Full Flag (HF) is then reset by the rising edge of 
the read operation. _ 

In the Depth Expansion Mode, Expansion In (XI) is connected to 
Expansion Out (XO) of the previous device. This output acts as a 
signal to the next device in the Daisy Chain by providing a pulse to 
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the next device when the previous device reaches the last location 
of memory.. 

DATA OUTPUTS (Qo -Qs) 



Data outputs for 9-bit wide data. This data is in a high imped- 
ance condition whenever Read (R) Is In a high state. 



E3 



\ 



- SESEB? 



ET 



FTP, FF 



-*RSC 



*RS 



cmmtt? 7 



■ t EFL 



*_ 



^^ >^666^yyyyyyyyyyyxyyxy^ r 



*HFH »Wh ■ 



:xxxxxxxxxxxxxxxxxxxxxxxxxxxx? 



NOTES: 

1. EF.-FF and HF may change status during Reset, but flags will be valid at t RS0 . 

2. W and R - V )H around the rising edge of RS. 

Figure 2. Reset 
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\ 



■*-tRLZ-^ 



?^\ 



■^DV 



°o -°i ■ -^) ( DATA 0UT VALID )QffiX DATA 0UT VALID ) Qfc 



f 



w 



^ 



-twc ■ 



-* *DH 



7^^ . / 



/ DATA, N VALID \ / DATA lN VALID V 



Figure 3. Asynchronous Write and Read Operation 



W 



FF 




Figure 4. Full Flag From Last Write to First Read 



W 



HF 



DATA OUT . 



LAST READ 



^ 



*REF 



IGNORED 
READ 



^ 



FIRST WRITE 



«* t WEF 



ADDITIONAL 
WRITES 



v_/ 



FIRST READ 



\W 



■GMznom — 



Figure 5. Empty Flag From Last Read to First Write 



S6-19 



IDT7202SA/LA CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 1024 X 9-BIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



m 



W.R 



-*RTC 



V 



tRT 



/ 



•"• t R - 



FfF, ET.FF 






FLAG VALID 



NOTES: 

1 . EF, FF and HF may change status during Retransmit, but flags will be valid at t RTC . 

Figure 6. Retransmit 



W 



EF 



\ 



f 



f 



\\\\\\\i\\ii\\\m j 



Figure 7. Empty Flag Timing 



\ 



f 



FT 



/ 



• m\\\\\\\\\\m\w^ / 



Figure 8. Full Flag Timing 
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HALF-FULL OR LESS 



W 



HF 



HALF-FULL OR LESS 




Figure 9. Half-Full Flag Timing 



W 



J^ LOCATION C 



WRITE TO 

LAST PHYSICAL 

LOCATION 



*X0L 

« » 



^ 



READ FROM 

LAST PHYSICAL 

LOCATION 



? — — \ 



f. 



I 



Figure 10. Expansion Out 



XI 



W 



\ -/ \ 



\ FIRST PHYSICAL /— \ 

V LOCATION / 



♦tv 



y 



\. 



READ FROM 

FIRST PHYSICAL 

LOCATION 



Figure 11. Expansion In 
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OPERATING MODES 

SINGLE DEVICE MODE 

A single IDT7202A may be used when the application require- 
ments are for 1024 words or less. The IDT7202A is in a Single De- 
vice Configuration when the Expansion In (XI) control input is 



grounded (see Figure 12). In this mode the Half-Full Flag (HF), 
which is an active low output, is shared with Expansion Out (XO). 



(HALF-FULL FLAG) HF 
WRITE (W) 



DATA, 



IN 



/ (D) 



FULL FUG (FT) 



RESET 



(E5) 



IDT 
7202A 



EXPANSION IN 0CT) 



JEL 



READ 



(Q) 



/dATAqut \ 



(FF) EMPTY FLAG 



,(ET) RETRANSMIT 



Figure 12. Block Diagram of Single 1024x9 FIFO 



WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the corre- 
sponding input control signals of multiple devices. Status flags 



(EF.FFand HF ) can be detected from any one device. Figure 13 
demonstrates an 18-bit word width by using two IDT7202AS. Any 
word width can be attained by adding additional IDT7202s. 



DATA lN (D) 



RESET - 



WRITE (W)- 

FULL FLAG (FF) 



18/ L , t^. 



(H5) 



IDT 
7202A 



T> 



t 



Y\ 



*=> 



HF 



IDT 
7202A 



T 



(R) READ 



(FF) EMPTY FLAG 



(RT) RETRANSMIT 



$ 



Yl 



£> 



(Q) DATAout 



NOTE: _ : 

1 . Flag detection is accomplished by monitoring the FF, EF and the HF signals on either (any) device used in the width expansion configuration. Do not 
connect any output control signals together. 

Figure 13. Block Diagram of 1024 x 18 FIFO Memory Used In Width Expansion Mode 
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DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT7202A can easily be adapted to applications where the 
requirements are for greater than 1024 words. Figure 14 demon- 
strates Depth Expansion using three IDT7202AS. Any depth can be 
attained by adding additional lDT7202As. The lDT7202As operate 
in the Depth Expansion configuration when the following condi- 
tions are met: 

1. Tine first device must be designed by grounding the First Load 
(FL) control input. 

2. All other devices must have FL in the high state. 

3. The ExpansionOut (XO) pin of each device must be tied to the 
Expansion In (XI) pin of the next device. See Figure 14. 

4. External logic is needed to generate a composite Full Fjag (FF ) 
and Empty Flag (EF). This requires the ORing of all EFs and 
ORing ofall FFs (i.e. all must be set to generate the correct com- 
posite FF or EF). See Figure 14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are not 
available in the Depth Expansion Mode. 

For additional information refer to Tech Note 9: "Cascading 
FIFOs or FIFO Modules". 
COMPOUND EXPANSION MODE 

The two expansion techniques described above can be applied 
together in a straightforward manner to achieve large FIFO arrays 
(see Figure 15). 
BIDIRECTIONAL MODE 

Applications which require data buffering between two systems 
(each system capable of Read and Write operations) can be 
achieved by pairing IDT7202AS as shown in Figure 16. Care must 
be taken to assure that the appropriate flag is monitored by each 



system (i.e., FF is monitored on_the device where W is used; EF is 
monitored on the device where R is used). Both Depth Expansion 
and Width Expansion may be used in this mode. 
DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a read flow- 
through and write flow-through mode. For the read flow-through 
mode (Figure 17), the FIFO permits the reading of a single word 
after writing one word of data into an empty FIFO. The data is en- 
abled on the bus in (t W EF + t A )ns after the rising edge of W, called 
the first write edge, and it remains on the bus until the R line is 
raised from low-to-high, after which the bus would go into a three- 
state mode after tR H z ns. The EF line would have a pulse showing 
temporary de-assertion and then would be asserted. In the interval 
of time that R is low, more words can be written to the FIFO (the 
subsequent writes after the first write edge will de-assert the Empty 
Flag); however, the same word (written on the first write edge) pre- 
sented to the output bus as the read pointer, would not be incre- 
mented when R was low. On toggling R, the other words that are 
written to the FIFO will appear on the output bus as in the read cycle 
timings. 

In the write flow-through mode (Figure 18), the FIFO permits the 
writing of a single word of data immediately after reading one word 
of data from afull FIFO. The R line causes the FF to be de-asserted 
but the W line, being low, causes it to be assertedagain in anticipa- 
tion of a new data word._On the rising edge of W, the new word is 
loaded in the FIFO. The W line must be toggled when FF is not as- 
serted to write new data in the FIFO and to increment the write 
pointer. 

For additional information refer to Tech Note 8: "Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech Note 6: 
"Designing with FIFOs". 




TABLE I -RESET AND RETRANSMIT - 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


RT 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


HF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 


Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


X 


ReadAVrite 


1 


1 





Increment W 


Increment < 1 > 


X 


X 


X 



NOTES: 

1 . Pointer will increment if flag is high. 



TABLE II -RESET AND FIRST LOAD TRUTH TABLE - 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


Reset First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset All Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


ReadAVrite 


1 


X 


(1) 


X 


X 


X 


X 



NOTES: __ 

1. XI is connected to XO of previous device. See Figure 14. _ 

RS = Reset Input FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion Input, HF = Half-Full Flag Output. 
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Figure 14. Block Diagram of 3072 x 9 FIFO Memory (Depth Expansion) 
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NOTES: 

1 . For depth expansion block see section on Depth Expansion and Figure 14. 

2. For Flag detection see section on Width Expansion and Figure 13. 

Figure 15. Compound FIFO Expansion 
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Figure 16. Bidirectional FIFO Mode 
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Figure 17. Read Data Flow-Through Mode 
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Figure 18. Write Data Flow-Through Mode 



ORDERING INFORMATION 



IDT 



xxxx 



A 999 

Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 


Commercial <0°C to +70° C) 


B 


Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 


SO 

P 

D 

TC 

J 

L 

TP 

XE 


SOIC 
Plastic Dip 
CERDIP 

SidebrazeTHINDIP 
Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Plastic THINDIP 
Cerpack 


25 
30 
35 
40 
50 
65 
80 
120 


Commercial Only ^ 
Military Only 
Commercial Only 
Military Only 


> Access Time (t A ) 
Speed in Nanoseconds 


J 




SA 
LA 


Standard Power 
Low Power 


7202 


1024 X 9-Bit FIFO 
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CMOS PARALLEL 
FLAGGED FIFO WITH OE 
1Kx9,2Kx9,4Kx9 



IDT 72021 
IDT 72031 
IDT 72041 



FEATURES: 

• First-In/First-Out dual-port memory 

• Bit organization 

- IDT72021-1KX9 

- 1DT72031-2KX9 

- IDT72041-4KX9 

• Ultra high speed 

- IDT72021 -25ns access time, 35ns cycle time 

- IDT72031 -35ns access time, 45ns cycle time 

- IDT72041 -35ns access time, 45ns cycle time 

• Low power CMOS 

• Easily expandable in word depth and/or width 

• Asynchronous and simultaneous read and write 

• Functionally equivalent to IDT7202/03/04 with Output Enable 
(OE) and Almost Empty/Almost Full Flag (AEF) 

• Four status flags: Full, Empty, Half-Full (single device mode), 
and Almost-Empty/Almost-Full (7/8 empty or 7/8 full in single 
device mode) 

• Output Enable controls the data output port 

• Auto-retransmit capability 

• Available in 32-pin DIP and surface mount 32-pin LCC and 
PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

IDT72021/031/041s are high-speed, low-power, dual-port 
memory devices commonly known as FIFOs (First-In/First-Out). 
Data can be written into and read from the memory at independent 
rates. The order of information stored and extracted does not 
change, but the rate of data entering the FIFO might be different 
than the rate leaving the FIFO. Unlike a static RAM, no address in- 
formation is required because the read and write pointers advance 
sequentially. The IDT72021/031/041s can perform asynchronous 
and simultaneous read and write operations. There are four status 
flags (HF, FF, EF, AEF) to monitor data overflow and underflow. 
Output Enable (OE) is provided to control the flow qfdata through 
the output p ort. Additional key features are Write (W), Read (Ft), 
Retransmit (RT), First Load (FL), Expansion In (XI ) and Expansion 
Out (XO). The IDT72021/031/041s are designed for those applica- 
tions requiring data control flags and Output Enable (OE) in multi- 
processing and rate buffer applications. 

The IDT72021/031/041s are fabricated using IDT's high- 
performance CEMOS™ technology. Military grade product is 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B, for high reliability systems. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1689 Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 
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26 CJ 
25 □ 
24 CI 


R5 
FF 


Qo 


F 


11 








23 CI 


X07RF 


Oi 


P 


12 








22 ci 


Q 7 
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PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


D0-D8 


Inputs 


1 


Data inputs for 9-bit wide data. 


m 


Reset 


1 


When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM array, FfF and FF go 
high, and AEF and EF go low. A reset is required before an initial WRITE after power-up. R and W must be high 
during RS cycle. 


w 


Write 


1 


When WRITE is low, data can be written into the RAM array sequentially, independent of READ. In order for WRITE to 
be active, FF must be high. When the FIFO is full (FF-low), the internal WRITE operation is blocked. 


H 


Read 


1 


When READ is low, data can be read from the RAM array sequentially, independent of WRITE. In order for READ to 
be active, FF must be high. When the FIFO is empty (FF-low), the internal READ operation is blocked. Q0-Q8 
are in a high impedance condition. 


FC/RT 


First Load/ 
Retransmit 


1 


This is a dual purpose input. In the single device configuration (XT grounded), activating retransmit (FC/RT-low) 
will set the internal READ pointer to the first location. There is no effect on the WRITE pointer. R~ and W must be 
high before setting FE/RT low. Retransmit is not compatible with depth expansion. In the depth expansion 
configuration, FE/RT-low indicates the first activated device. 


XT 


Expansion In 


1 


In the single device configuration, XT is grounded. In depth expansion or daisy chain expansion, XT is connected 
to X"0 (expansion out) of the previous device. 


O^ 


Output Enable 


1 


When UF is set low, the parallel output buffers receive data from the RAM array. When 0~F is set high, parallel three- 
state buffers inhibit data flow. 


FF 


Full Flag 


O 


When FF goes low, the device is full and further WRITE operations are inhibited. When FF is high, the device is not 
full. 


FF 


Empty Flag 


O 


When EFgoes low, the device is empty and further READ operations are inhibited. When FF is high, the device is 
not empty. 


A~ET 


Almost-Empty/ 
Almost-Full Flag 


O 


When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, the device is greater 
than 1 /8 full, but less than 7/8 full. 


xo/hf 


Expansion Out/ 
Half-Full Flag 


O 


This is dual purpose output. In the single device configuration (XT grounded), the device is more than half full when 
HF is low. In the depth expansion configuration (Xl5 connected to XT of the next device) , a pulse is sent from XO~ to 
XT when the last location in the RAM array is filled. 


Q0-Q8 


Outputs 





Data outputs for 9-bit wide data. 



STATUS FLAGS 



NUMBER OF WORDS 












IN FIFO 




FF 


AEF 


HF 


EF 


1K 


2K 


4K 











H 


L 


H 


L 


1-127 


1-255 


1-511 


H 


L 


H 


H 


128-512 


256-1024 


512-2048 


H 


H 


H 


H 


513-896 


1025-1792 


2049-3584 


H 


H 


L 


H 


897-1023 


1793-2047 


3585-4095 


H 


L 


L 


H 


1024 


2048 


4096 


L 


L 


L 


H 
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ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5. to +7.0 


V 


T A 


Operating 
Temperature 


0to+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 

RATI NGS may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these or any other 

conditions above those indicated in the operational sections of this 

specification is not implied. Exposure to absolute maximum rating 

conditions for extended periods may affect reliability. 
DC ELECTRICAL CHARACTERISTICS -IDT72021 

(Commercial: V cc = 5.0V ±10%, T A = 0°Cto + 70 °C; Military: V cc = 5V±10%,T A = -55°C to +125°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


Vcc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


Vih 


Input High Voltage 
Military 


2.2 


- 


- 


V 


V,l<i> 


Input Low Voltage 
Commercial & 
Military 


- 


- 


0.8 


V 



NOTE: 

1 . 1 ,5V undershoots are allowed for 10ns once per cycle. 



SYMBOL 


PARAMETER 


IDT72021 

COMMERCIAL 
t A = 25,35ns 

MIN. TYP. MAX. 


IDT72021 

MILITARY 

t A = 30, 40ns 

MIN. TYP. MAX. 


IDT72021 

COMMERCIAL 

t A = 50, 65, 

80, 120ns 

MIN. TYP. MAX. 


IDT72021 

MILITARY 

t A = 50, 65, 

80,120ns 

MIN. TYP. MAX. 


UNIT 


l u < 1 > 


Input Leakage Current 
(Any Input) 


-1 .- 1 


-10 -%3|: : .10 


-1 - 1 


-10 - 10 


HA 


Ilo< 2 > 


Output Leakage Current 


-10 - 10 


-10 '•Q|: : ;,,..' :: 10 


-10 - 10 


-10 - 10 


uA 


VOH 


Output Logic "1" Voltage 
Ioh = -2mA 


2.4 - 


2:4/*^W' : 


2.4 - 


2.4 


V 


Vol 


Output Logic "0" Voltage 
lot = 8mA 


0.4;-. 


%X~ - 0.4 


- - 0.4 


0.4 


V 


lcci< 3 > 


Active Power Supply Current 


- ,:..; : i2Qi 


J- - 140< 5 > 


- 50 80 ... 


70 100 


mA 


"cc2 (3) 


Standby Current 

(R = W = R3 = FL/RT = V IH ) 


,~%;::/ll >X 


- - 20 


5 8 


- 8 15 


mA 


lcc3(D (3) 


Power Down Current 
(All Input = V cc -0-2V) 


— ..: .,- : ••'500 


- - 900 


500 


- - 900 


PA 


lcc 3 (S) (3) 


Power Down Current 
(All Input = V cc -0-2V) 


3i!| :: '1 5 


- - 9 


5 


- - 9 


mA 



DC ELECTRICAL CHARACTERISTICS -IDT72031/041 



SYMBOL 


PARAMETER 


IDT72031 

IDT72041 

COMMERCIAL 

t A = 35ns 

MIN. TYP. MAX. 


IDT72031 
IDT72041 
MILITARY 
t A = 40ns 

MIN. TYP. MAX. 


IDT72031 

IDT72041 

COMMERCIAL 

t A = 50, 65, 

80,120ns 

MIN. TYP. MAX. 


IDT72031 
IDT72041 
MILITARY 
t A = 50, 65, 
80, 120ns 
MIN. TYP. MAX. 


UNIT 


lyd) 


Input Leakage Current (Any Input) 


-1 - 1 


-10 - .. J>10 


-1 - 1 


-10 - 10 


UA 


l L0 (2) 


Output Leakage Current 


-10 - 10 


-10 ~; ;i : ,:.. i0- 


-10 - 10 


-10 - 10 


HA 


Voh . 


Output Logic "1" Voltage 
l 0UT = -2mA 


2.4 


2-4 . :.-:. : '.'- - 


2.4 


2.4 - 


V 


Vol 


Output Logic "0" Voltage 
Iout = 8mA 


0.4 . 


;%£t$r- °- 4 


0.4 


- " 0.4 


V 


'CC1 0) 


Active Power Supply Current 


90 14Qi 


|% ' 105 160 (6) 


75 120 


100 150 


mA 


ICC2 <3) 


Standby Current 

(R* = W - EST = FE/RT = V IH ) 


8 : .;*|: :: . 12%. 


12 25 


8 12 


12 25 


mA 


lcc3(L)^ 4 » 


Power Down Current 
(All Input = V cc -0-2V) 


s:S- yz 


4 


2 


- 4 


mA 


ICC3(S)( 3 ' 4 ' 


Power Down Current 
(All Input = V cc -0.2V) 


~$k. - 8 


12 


- - 8 


12 


mA 



NOTES: 

1. Measurements with 0.4 < V, N <V CC . 

2. R>V| H .0.4< V 0UT < V cc . 



4. (L) - Low Power, (S) - Standard Power 

5. Tested at f = 20 MHz. 

6. Tested at f = 15.3 MHz. 
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AC ELECTRICAL CHARACTERISTICS -IDT72021 (1) 

(Commercial: V cc = 5V ±10%, T A =0°C to +70°C; Military: V cc = 5V ±10%, T A = -55°C to + 125°C) 



SYMBOL 


PARAMETER 


COM'L 


MIL 


COM'L. 


MIL 


MILITARY AND COMMERCIAL 


UNIT 


72021x25 


72021x30 


72021x35 


72021x40 


72021x50 


72021x65 


72021x80 


72021x120 


MIN. MAX. 


MIN. MAX. 


MIN. MAX. 


MIN. MAX. 


MIN. MAX. 


MIN. MAX. 


MIN. MAX. 


MIN. MAX. 


k 


Shift Frequency 


- 28.5 


- 25 


22.2 


- 20 


- 15 


- 12.5 


- 10 


7 


MHz 


Irc 


R Cycle Time 


35 §tm 


x„40 - 


45 


50 - 


65 - 


80 - 


100 - 


140 - 


ns 


t A 


Access Time 


- 25 "! 


IlltlpO 


35 


- 40 


- 50 


- 65 


- 80 


- 120 


ns 


*RR 


R Recovery Time 


10 |p 


Pf5"--- V l 


10 


10 - 


15 - 


15 - 


20 - 


20 - 


ns 


*RPW 


R Pulse Width (2) 


25 - 


,, 30 - 


35 


40 


50 - 


65 - 


80 - 


120 - 


ns 


tRLZ 


R Pulse Low to Data Bus 
at Low 2 < 3 > 


5 W : 


'■0p} : - : - 


5 


5 


10 - 


10 - 


10 - 


10 - 


ns 


twLZ 


W Pulse High to Data Bus 
atLowZ( 3 - 4 > 


5 ~i 


■<&i'&r- 


5 


5 


5 


5 . _ 


5 - 


5 - 


ns 


tDV 


Data Valid from R Pulse High 


5 


A#®$t- 


5 


5 


5 


5 


5 


5 


ns 


tRHZ 


R Pulse High to Data Bus 
at High Z (3) 


- j:;i8'\ 


iJ3i 20 


20 


25 


30 


30 


- 30 


- 35 


ns 


two 


W Cycle Time 


35 - 


v 1fj ; il;l- 


45 


50 - 


65 - 


80 - 


100 - 


140 - 


ns 


t W pw 


W Pulse Width ( 2 ) 


25 an;:,- 


mMfm>~ 


35 


40 - 


50 - 


65 - 


80 - 


120 - 


ns 


ttf/R 


W Recovery Time 


10 ■-•••'• 


:Ilp; : -' : -V- 


10 


10 - 


15 - 


15 - 


20 - 


20 - 


ns 


*DS 


Data Set-up Time 


is ill 


lMm< ~ 


18 


20 - 


30 — 


30 - 


40 - 


40 - 


ns 


*DH 


Data Hold Time 


"^ 


m^m _ 








5 


10 - 


10 - 


10 - 


ns 


*RSC 


R5 Cycle Time 


35 :;:'•-.:•; 


mmm - 


45 


50 - 


65 - 


80 - 


100 - 


140 - 


ns 


*RS 


RS Pulse Width (2) 


25 """-";"" 


;::; 3o ;:: - ::: - 


35 


40 - 


50 - 


65 - 


80 - 


120 - 


ns 


tflSS 


R5 Set-up Time 


25 ~ • 


mMm- ~ 


35 


40 - 


50 - 


65 - 


80 - 


120 - 


ns 


*RSR 


RS Recovery Time 


10 llll; 


;fl : 0— - 


10 


10 - 


15 - 


15 - 


20 - 


20 - 


ns 


Wc 


RT Cycle Time 


35 -* 


llii - 


45 


50 - 


65 - 


80 - 


100 - 


140 - 


ns 


tRT 


RT Pulse Width ( 2 ) 


25 lllli 


""30.. - 


35 


40 - 


50 - 


65 - 


80 - 


120 - 


ns 


*RTR 


RT Recovery Time 


10 ®®%®& 


mm - 


10 


10 - 


15 - 


15 - 


20 - 


20 - 


ns 


*RSF1 


RStoEFandATFLow 


- ,,,,35,.. 


,-,-... 40 


45 


- 50 


- 65 


- 80 


- 100 


- 140 


ns 


*RSF2 


R3 to RF and FF High 


- mm 


1111 40 


45 


- 50 


- 65 


.- 80 


- 100 


- 140 


ns 


*REF 


R Low to EF Low 


- 25 


li;i 30 


30 


- 35 


- 45 


- 60 


- 60 


- 60 


ns 


*RFF 


R High to FF High 


- ;,A, 


x,,ll 30 


30 


- 35 


- 45 


- 60 


- 60 


- 60 


ns 


*RPE 


R Pulse Width After FF High 


25 ; :ilSl 


ill - 


35 


40 - 


50 - 


65 - 


80 - 


120 - 


ns 


*WEF 


W High to FF High 


-Wfi 25 


:TT,, 30 


30 


- 35 


- 45 


- 60 


- 60 


- 60 


ns 


*WFF 


W Low to FF Low 


-111 2|il 


y^ 30 


30 


- 35 


- 45 


- 60 


- 60 


- 60 


ns 


*WHF 


WLowtoHFLow 


-llllll 


?P% 40 


45 


- 50 


- 65 


- 80 


- 100 


- 140 


ns 


tRHF 


R High to HF High 


- ,,,,35 


-,, 40 


45 


- 50 


- 65 


- 80 


- 100 


- . 140 


ns 


*WPF 


W Pulse Width after FF High 


2ilP^ll 


IIP - 


35 


40 - 


50 - 


65 - 


80 - 


120 - 


ns 


tRF 


R High to Transitioning AEF 


4"t^s| 


::>::- 40 


45 


- 50 


- 65 


- 80 


- 100 


- 140 


ns 


twF 


W Low to Transitioning AEF 


j®m$g® 


."'■*■ 40 


45 


- 50 


- 65 


- 80 


- 100 


- 140 


ns 


tOEHZ 


G"F High to High-Z (Disable) < 3 > 


0;i:,:12':;; 


15 


17 


20 


25 


30 


30 


30 


ns 


tOELZ 


0~F Low to Low-Z (Enable) (3) 


IlLil, 


... 15 


17 


20 


25 


30 


30 


30 


ns 


*AOE 


GE Low to Data Valid (QO-8) 


^iii;ll 


,»V 18 


20 


- 25 


- 30 


- 40 


- 40 


- 40 


ns 



NOTES: 

1. Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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AC ELECTRICAL CHARACTERISTICS -IDT72031/041 <1) 

(Commercial: V cc = 5V ±10%, T A =0°C to +70°C; Military: V cc = 5V ±10%, T A = -55°C to' + 125°C) 


SYMBOL 


PARAMETER 


72031x35 

72041x35 

MIN. MAX. 


72031x40 

72041x40 

MIN. MAX. 


72031x50 

72041x50 

MIN. MAX. 


72031x65 

72041x65 

MIN. MAX. 


72031x80 

72041x80 

MIN. MAX. 


72031x120 

72041x120 

MIN. MAX. 


UNIT 


u 


Shift Frequency 


22,2 


20 


15 


12.5 


10 


7 


MHz 


*rc 


R Cycle Time 


45 -llf 


iiP. - 


65 


80 


100 


140 


ns 


t A 


Access Time 


35 :::: : :S 


■■■'.^Xl 40 


50 


65 


80 


120 


ns 


*RR 


R Recovery Time 


10 W 


10 


15 


15 


20 


20 


ns 


*RPW 


H Pulse Width (2} 


35 -m 


mW.^m - 


50- 


65 - . 


80 


120 


ns 


*RLZ 


R" Pulse Low to Data Bus at 
LowZ( 3 > 


■ 5 I|"" 


•|||ps ::: - : -'- _ 


10 


10 


10 


10 


ns 


twLZ 


W Pulse High to Data Bus at 
LowZt 3 - 4 ) 


5 T~ : 


**#gmm _ 


5 


5 


" 5 


5 


ns 


W 


Data Valid from R Pulse High 


5 -.^ 


:;:g§||| - 


5 


5 


5 


5 


ns 


*RHZ 


R" Pulse High to Data Bus at 
High Z< 3 > 


ttfl 


\%~iL.. 25 


30 


30 


30 


35 


ns 


*WC 


W Cycle Time 


45 


50 '"^ - 


65 


80 


100 


140 


ns 


t WPW 


W Pulse Width (2) 


35 illll 


iiiiiii - 


50 


65 


80 


120 


ns 


*WR 


W Recovery Time 


10 -,.: 


IIP*""" - 


15 


15 


20 


20 


ns 


*ds 


Data Set-up Time 


18 :•'-•• 


llilli - 


30 


30 


40 


40 


ns 


tDH 


Data Hold Time 


o 





5 


10 


10 


10 


ns 


*RSC 


R~S" Cycle Time 


45 . IIH 


11111 


65 


80 


100 


140 


ns 


*RS 


E3 Pulse Width < 2 > 


35 


40 


50 


65 - 


80 


120 


ns 


*RSS 


R~S~ Set-up Time 


35 lllll 


lllii 


50 


65 


80 


120 


ns 


*RSR 


R~S~ Recovery Time 


10 -'M--' 


i : ;; 1Q 


15 


15 


20 


20 


ns 


*RTC 


RT Cycle Time 


45 . : ^x; ; 


IIP 


65 


80 


100 


140 


ns 


tRT 


RT Pulse Width ( 2 ) 


35 y^r 


' : W&* 


50 


65 


80 


120 


ns 


*RTR 


RT Recovery Time 


10 -"""" 


■■„:« 


.15 


15 


20 


20 


ns 


*RSF1 


RS to EF and A~EF Low 


- Illllll 


lll^i;; 50 


65 


80 


100 


140 


ns 


tRSF2 


E5 to RF and FF High 


_ ••••••^•••-•>: 


:::: - ::::: 50 


65 


80 


100 


140 


ns 


*REF 


R Low to EF Low 


30 


111 35 


45 


60 


60 


60 


ns 


*RFF 


H High to FF High 


- Ifflll 


lill 35 


45 


60 


60 


60 


ns 


*RPE 


R" Pulse Width after EF High 


35 •--—-:•: 


~ W : 


50 


65 - 


80 


120 


ns 


*WEF 


W High to EF High 


■ _ lll 3G bs; : 


j|| 35 


- 45 


- 60 


60 


60 


ns 


*WFF 


W Low to FF Low 


- Iliofi 


sJll ' 35 


45 


- 60 


60 


60 


ns 


*WHF 


WLowtoRFLow 


- &®mm 


mm 50 


65 


80 


, - 100 


140 


ns 


*RHF 


R High to RF High 


- Jill;:,. 


,,:sif 50 


65 


80 


100 


140 


ns 


*WPF 


W Pulse Width after FF High 


35 iinn 


•40 


50 


65 


80 


120 


ns 


tRF 


R High to Transitioning AEF 


- Illlllt 


111 50 


65 


80 


100 


140 


ns 


*WF 


W Low to Transitioning AEF 


- ,:;;si.''' 


"""""-' 50 


65 


80 


100 


140 


ns 


*OEHZ 


D~E High to High-Z (Disable) (3) 


o IIR11 


20 


25 


30 


30 


30 


ns 


*OELZ 


0~E Low to Low-Z (Enable) < 3 > 


Ihllli: 


.:*# 20 


25 


30 


30 


30 


ns 


*A0E 


Q~E Low to Data Valid (QO-8) 


- ^-^w^ 


wm 25 


30 


40 


40 


40 


ns 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read dataflow-through mode. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


■1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETERW 


CONDITIONS 


MAX. 


UNIT 


C,N 


Input Capacitance 


Vin - ov 


10 


pF 


C OUT 


Output Capacitance 


Vout= OV 


10 


PF 



NOTE: 

1 . These parameters are sampled and not 100% tested. 



F5 



W 



\ 



ssss ? 



A"FF. FF 



HF. FF 



"*RSC 



8BSE8S 7 



tRSFI' 



TO 

OUTPUT 
PIN 



680O - 



5V 
1.1K 

i 30pF* 



Figure 1 . Output Load 

includes scope and jig capacitances. 



/ 



l RSR ' 



^L 



rax xxxxxxxxxxxxxxxxxxxxxxxxv 



oooo<xxxxxxxxxxxxxxxxxxxxxxy 



NOTES: 

1. FF, FF, HF, and AEF may change status during Reset, but flags will be valid at t RSC . 

2. W and R~ *= V iH around the rising edge of ES~. 

Figure 2. Reset 
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\. 



*-t RLZ -»- 



7^k 



-*RPW " 



"t DV - 



°o- Q 8 \AA DATA OUT VALID YYYY DATA OUT VALID YY> 



/ 



w 



D D -D ft 



~\ 



i — ^ r 



/ DATA IN VALID \ / DATA IN VALID \- 



Figure 3. Asynchronous Write and Read Operation 



W 



FF 




Figure 4. Full Flag From Last Write to First Read 



W 



EF 



DATA OUT. 



LAST READ 



^ 



IGNORED 
READ 



"Y 



FIRST WRITE 



■♦ *WEF 



ADDITIONAL 
WRITES 



\—f 



FIRST READ 



\S 



-©^ud)©— 



Figure 5. Empty Flag From Last Read to First Write 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



RT 



W. PI 



^RTC . 



tRT 



\ 




XFF, HF, FF, FT 



NOTE: 



mmymxxmxxxxmxxxxms ; 



FLAG VALID 



1 . EF, FF, HF, and AEF may change status during Retransmit, but flags will be valid at t RTC . 

Figure 6. Retransmit 



W 



HF 



\ 



/ 



twEF * 



f 



\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ / 



Figure 7. Empty Flag Timing 



\ 



f 



FF 



W 



/ 



m\\\\\\\\\\\\\\\\\w^ / 



- twPF — ** 



Figure 8. Full Flag Timing 
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w ~\ r 



Half-Full 



(1/2) 



HF 



ATF 



(7/8 Full) 



> /= 



V 



Half-Full + 1 



Almost-Empty 
A~FF (1/8 Full T 1) 



V 



Almost-Full (7/8 Full + 1) 



Jf 



(1/8 Full) 



,f 



Half-Full (1/2) 









(7/8 Full) 



Almost-Empty (1/8 Full - 1) 



Figure 9. Almost-Empty/Almost-Full Flag and Half-Full Timings 



OF 



Q<m 



\ / 



VALID 
DATA 



) 



*OEHZ 



Figure 10. Output Enable Timings 
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OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION 

The IDT72021/031/041 isjn the Single Device Configuration 
when the Expansion in (XI) control input is grounded (see 



Figure 1 1). In this mode, the Half-Full Flag (HF), which is an active 
low output, is shared with Expansion Out (XO). 



WRITE 



(HALF-FULL FLAG) HF A~EF 

_L_L 



(W) 



DATA IN 



/(D) 



FULL FLAG (FF) 



V 



RESET 



(F5) 



IDT 
72021/031/041 



EXPANSION IN $CT) 



T 



J5L 



READ 



(Q) 



H — \ 

/DATA OUT 1 



(FF) EMPTY FLAG 



^RT) RETRANSMIT 



^fUF) OUTPUT ENAB LE 



Figure 1 1 . Block Diagram of Single 1 K/2K/4K x 9 FIFO 



WIDTH EXPANSION CONFIGURATION 

Word width may be increased simply by connecting the corre- 
sponding input c ontro l signals of multiple devices. Status flags 
(EF, FF HF, and AEF) can be detected from any one device. 



Figure 12 demonstrates an 18-bit word width by using two 
IDT72021/031/041 devices. Any word width can be attained by 
adding additional IDT72021/031/041S. 





18/ 






9 / 






Lfi \ w 






*hf| \™ 






7 


n 






K 






DATA IN (D) 




/ 


> 






/ 


/ / 






u 


(UF) OUTPUT ENABLE 







* ' 


IDT 
72021/031/041 


(E) READ 


WRITE " 


(FF 


) 


IDT 
72021/031/041 


* 


FULL FLAG 




(FF) EMPTY FLAG 


(E5) 


^ 


RESET 








* 


(RT) HI: 1 HANS Ml J 




9 / 






9 / 






i 






% 










t* 






| XT 




V \ 




- 


— 




/ \ (Q) DATA OUT 













NOTE: 

Flag detection is accomplished by monitoring the FF, FF, HF and AEF signals on either (any) device used in the width expansion configuration. Do not 
connect any output control signals together. 

Figure 12. Block Diagram of 1K/2K/4Kx 18 FIFO Memory Used In Width Expansion Configuration 



S6-36 



IDT72021/031/041 CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO WITH FLAGS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DEPTH EXPANSION (DAISY CHAIN) MODE 

The I DT7202 1/03 1/041 can easily be adapted to applications 
when the requirements are for greater than 1K/2K/4K words. 
Figure 13 demonstrates Depth Expansion using three 
1DT72021/03V041S. Any depth can be attained by adding addi- 
tional devices. The I DT7202 1/03 1/041 operates in the Depth Ex- 
pansion configuration when the following conditions are met: 

1 . The first device must be designated by grounding the First Load 
(FL) control input. 

2. All other devices must have FL in the high state. 

3. The ExpansionOut <XO) pin of each device must be tied to the 
Expansion In (XI) pin of the next device. See Figure 13. 

4. External logic is needed to generate a composite Full Flap (FF) 
and Empty Flag (EF). This requires the ORing of all EFs and 
ORingof_all F_F_s (i.e. all must be set to generate the correct com- 
posite FF or EF). See Figure 13. 

5. The Retransmit (R7) function and Half-Full Flag (HF) are not 
available in the Depth Expansion Mode. 

For additional information, refer to Tech Note 9: "Cascading 
FIFOs or FIFO Modules". 
COMPOUND EXPANSION MODE 

The two expansion techniques described above can be applied 
together in a straightforward manner to achieve large FIFO arrays 
(see Figure 14). 

BIDIRECTIONAL MODE 

Applications which require data buffering between two systems 
(each system capable of Read and Write operations) can be 
achieved by pairing IDT72021/031/041s as shown in Figure 15. 



Care must be taken to assure that the appropriate flag is monitored 
by each system (i.e. FF is monitored on the device where W is 
used; EF is monitored on the device where R is used). Both Depth 
Expansion and Width Expansion may be used in this mode. 
DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a read flow- 
through and write flow-through mode. For the read flow-through 
mode (Figure 16), the FIFO permits a reading of a single word after 
writing one word of data into an empty FIFO. Thedata is enabled 
on the bus in (twEF + tA) ns after the rising edge of W, cal led the first 
write edge. It remains on the bus until the R line is raised from low- 
to-high, after which the bus would go into a three-state mode after 
tRHz ns. The EF line would have a pulse showing temporary dea^ 
ssertion and then would be asserted. In the interval of time that R 
was low, more words can be written to the FIFO (the subsequent 
writes after the first write edge will deassert the empty flag); how- 
ever, the same word (written on the first write edge), presented to 
the output bus as the re_ad pointer, would not be incremented when 
R is low. On toggling R, the other words that were written to the 
FIFO will appear on the output bus as in the read cycle timings. 

In the write flow-through mode (Figure 17), the FIFO permits the 
writing of a single word of date immediately after reading one word 
of data from a full FIFO. The R line causes the FFto be deasserted, 
but the W line being low causes it to be assertedagain in anticipa- 
tion of a new data word._On the rising edge of W, the new word is 
loaded in the FIFO. The W line must be toggled when FF is not as- 
serted to write new data in the FIFO and to increment the write 
pointer. 

For additional information, refer to Tech Note 8: "Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech Note 6: 
"Designing with FIFOs". 




TRUTH TABLES 

TABLE I -RESET AND RETRANSMIT 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


RT 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


HF 


AEF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 





Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


X 


X 


Read/Write 


1 


1 





Increment < 1 ) 


Increment < 1 ) 


X 


X 


X 


X 



NOTE: 

1 . Pointer will increment if flag is high. 



TABLE II -RESET AND FIRST LOAD TRUTH TABLE 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL" 


XT 


Read Pointer 


Write Pointer 


EF 


FF 


Reset First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset all Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


X 


X 


X 



NOTE: 

1 . XT is connected to XO of previous device. See Figure 13. 

RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF ' = 
AEF = Almost Empty/Almost Full Flag. 



Full Flag Output, 5<T = Expansion Input, HF = Half-Full Flag Output; 
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w 



s=3i 



FDLT 

«* 



O 



m 



FF 



% 



m 



IDT 
72021/ 
031/041 



FF 



» 



FF 



Ft 



* XT 



IDT 
72021/ 
031/041 



FF 



S 



FF 



FT 



XO" 



IDT 
72021/ 
031/041 



FF 



1— "pel 
Fxr J- 



fc=». 



NOTE: 

1. IDT only guarantees depth expansion with identical IDT part numbers and speed. 

Figure 13. Block Diagram of 3K/6K/12Kx 9 FIFO Memory (Depth Expansion) 



S> 



EMPTY 



R.VvVRS 




Qo-Qn 



* 



IDT72021/ 

031/041 

DEPTH 

EXPANSION 

BLOCK 



-<^ 



NOTES: 

1. For depth expansion block see section on Depth Expansion and Figure 13. 

2. For Flag detection see section on Width Expansion and Figure 12. 



Figure 14. Compound FIFO Expansion 
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SYSTEM A \ 



W A 



PFa 



4 



IDT 
72021/ 
031/041 



n B 



AET 



^A 



IDT 
72021/ 
031/041 



(-H 



B 



■ w, 

■FFb 



SYSTEM B 



A"EF 
Figure 15. Bidirectional FIFO Mode 



DATA in 



W 



ET 



DATAqut 




Figure 16. Read Data Flow-Through Mode 
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w m 



FF 



DATA ,K 



DATAqut 




Figure 17. Write Data Flow-Through Mode 



ORDERING INFORMATION 



IDT 



XXXXX 
Device Type 



X 

Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 
D 
J 

L 

25 
30 
35 
40 
50 
65 
80 
120 

I s 
| L 

72021 
72031 
72041 



Commercial (0°Cto +70°C) 

Military (-55° C to +1 25° C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 

CERDIP 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 



72021 -Com'l. Only 
72021 -Mil. Only 
72021/031/041 -Com'l. Only 
72021/031/041 -Mil. Only 
72021/031/041 -All 
72021/031/041 -All 
72021/031/041 -All 
72021/031/041 -All 

Standard Power 
Low Power 

1024 x 9-Bit FIFO 
2048 x 9-Bit FIFO 
4096 x 9-Bit FIFO 



Access Time (t A ) 
Speed in Nanoseconds 
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CMOS PARALLEL IDT7203S/L 

FIRST-IN/FIRST-OUT FIFO IDT7204S/L 

2048 x 9-BIT & 4096 x 9-BIT 



FEATURES: 

• First-In/First-Out dual-port memory 

• 2048 x 9 organization (IDT7203) 

• 4096 x 9 organization (IDT7204) 

• Low power consumption 

- Active: 660mW (max.) 

- Power down: 66mW (max.) 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin and functionally compatible with IDT7201A/7202A 

• IDT7204 allows 4096 word structure without expansion 

• Half-Full Flag capability in single device mode 

• Master/Slave multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and full warning flags 

• Auto retransmit capability 

• High-performance CEMOS™ technology 

• Available in CERDIP, Plastic DIP, PLCC and LCC 

• Military product compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The IDT7203/7204 are dual-port memories that utilize a special 
First-In/First-Out algorithm that loads and empties data on a first- 
in/first-out basis. The device uses Full and Empty flags to prevent 
data overflow and underflow and expansion logic to allow for un- 
limited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the use of 
ring pointers, with no address information required to load and un- 
load data. Data is toggled in and out of the device through the use 
of the Write (W) and Read (R) pins. The device has a read/write cy- 
cle time of 45ns (22.2MHz). 

The device uti I izes a 9-bit wide data array to al low for control and 
parity bits at the user's option. This feature is especially useful in 
data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. It also features 
a Retransmit (RT) capability that allows for reset of the read pointer 
to its initial position when RT is pulsed low to allow for retransmis- 
sion from the beginning of data. A Half-Full Flag is available in the 
single device mode and width expansion modes. 

The IDT7203/7204 is fabricated using IDT's high-speed 
CEMOS technology. They are designed for those applications 
requiring asynchronous and simultaneous read/writes in 
multiprocessing and rate buffer applications. The 4096 x 9 organi- 
zation for the IDT7204 allows a 4096 deep word structure without 
the need for expansion. 

Military grade product is manufactured in compliance with the 
latest revision of MlL-STD-883, Class B. 




PIN CONFIGURATIONS 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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ABSOLUTE MAXIMUM RATINGS 4 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


° c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


Vccc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


V, H 


Input High Voltage 
Military 


2.2 


- 


- 


V 


V,l0> 


Input Low Voltage 
Commercial & 
Military 


- 


- 


0.8 


V 



NOTE: 

1 . 1 .5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS -IDT7203/7204 

(Commercial: V cc = 5V ±10%, T A = 0°C to +70°C; Military: V cc = 5V ± 10%, T A = -55°C to + 125°C) 






SYMBOL 


PARAMETER 


IDT7203S/L 

IDT7204S/L 

COMMERCIAL 

t A = 35,50,65 

80, 120ns 
MIN. TYP. MAX. 


IDT7203S/L 

IDT7204S/L 

MILITARY 

t A = 40,50,65 

80, 120ns 
MIN. TYP. MAX. 


UNIT 


l L| (D 


Input Leakage Current (Any Input) 


-1 - -1 


-10 - 10 


PA 


Ilo< 2 > 


Output Leakage Current 


-10 - 10 


-10 - 10 


PA 


VoH 


Output Logic "1" Voltage, Ioh = -2mA 


2.4 


2.4 


V 


Vol 


Output Logic "0" Voltage, lo L = 8mA 


0.4 


- 0.4 


V 


lcci< 3 - 4 > 


Active Power Supply Current 


75 120 


100 150 


mA 


'CC2< 3 > 


Average Standby Current, (E = W = ES = FC/RT = Vj H ) 


8 12 


12 25 


mA 


ICC3<L) (3) 


Power Down Current (All Input = V C c -0.2V) 


2 


4 


PA 


ICC3<S) (3) 


Power Down Current (All Input = V cc -0.2V) 


8 


12 


mA 



NOTES: 

1. Measurements with 0.4 < V, N < V 0UT . 

2. R>V| H .0.4 < Vout^ V cc . 

3. l C c measurements are made with outputs open. 

4. The 35ns and 40ns l C c measurements are made at 15.3 MHz. 
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AC ELECTRICAL CHARACTERISTICS -1DT7203/04 (1) 



(Commercial: V cc = 5V ±10%, T A = 0°C to +70°C; Military: V 


2C = 5V±10%, 


T A = -55°Cto+125°C) 








SYMBOL 


PARAMETER 


COM'L 


MIL 


COMMERCIAL AND MILITARY 


UNIT 


7203S/L35 

7204S/L35 

MIN. MAX. 


7203S/L40 
7204S/L40 
MIN. MAX. 


7203S/L50 

7204S/L50 

MIN. MAX. 


7203S/L65 
7204S/L65 
MIN. MAX. 


7203S/L80 

7204S/L80 

MIN. MAX. 


7203S/L120 

7204S/L120 

MIN. MAX. 


u 


Shift Frequency 


22.2 


20 


15 


12.5 


10 


7 


MHz 


*RC 


Read Cycle Time 


45 


50 


65 


80 


100 


140 


ns 


t A 


Access Time 


35 


40 


50 


65 


80 


120 


ns 


*RR 


Read Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


*RPW 


Read Pulse Width < 2 > 


35 


40 


50 


65 


80 


120 


ns 


*RLZ 


Read Pulse Low to Data Bus at 
LowZ< 3 > 


5 


5 


10 


10 


10 


10 


ns 


*WLZ 


Write Pulse Low to Data Bus at 
Low 2 < 3 - 4 ) 


10 


10 


5 


5 


5 


5 


ns 


*DV 


Data Valid from Read Pulse High 


5 


5 


5 


5 


5 


5 


ns 


*RHZ 


Read Pulse High to Data Bus at 
HighZ< 3 > 


20 


25 


30 


30 


30 


35 


ns 


*wc 


Write Cycle Time 


45 


50 


65 


80 


100 


140 


ns 


t W pw 


Write Pulse Width < 2 > 


35 


40 


50 


65 


80 


120 


ns 


*WR 


Write Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


*DS 


Data Set-up Time 


18 


20 


30 


30 


40 


40 


ns 


*DH 


Data Hold Time 








5 


10 


10 


10 


ns 


^RSC 


Reset Cycle Time 


45 


50 


65 


80 


100 


140 


ns 


*RS 


Reset Pulse Width ( 2 ) 


35 


40 


50 


65 


80 


120 


ns 


*RSS 


Reset Set-up Time 


35 


40 


50 


65 


80 


120 


ns 


*RSR 


Reset Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


*RTC 


Retransmit Cycle Time 


45 


50 


65 


80 


100 - 


140 


ns 


tRT 


Retransmit Pulse Width ( 2 ) 


35 


40 


50 


65 


80 


120 


ns 


tRTS 


Retransmit Set-up Time (3) 


35 


40 


50 


65 - 


80 


120 


ns 


*RTR 


Retransmit Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


tEFL 


Reset to Empty Flag Low 


45 


50 


65 


80 


100 


140 


ns 


*HFH. *FFH 


Reset to Half-Full and Full 
Flag High 


45 


50 


65 


80 


100 


140 


ns 


*REF 


Read Low to Empty Flag Low 


30 


35 


45 


60 


60 


60 


ns 


*RFF 


Read High to Full Flag High 


30 


35 


45 


60 


60 


60 


ns 


We 


Read Pulse Width after E7 High 


35 


40 


50 


65 


80 


120 


ns 


*WEF 


Write High to Empty Flag High 


30 


35 


45 


60 


60 


60 


ns 


*WFF 


Write Low to Full Flag Low 


30 


35 


45 


60 


60 


60 


ns 


*WHF 


Write Low to Half- Full Flag Low 


45 


50 


- 65 


80 


100 


140 


ns 


*rhf 


Read High to Half-Full Flag Low 


45 


50 


65 


80 


100 


140 


ns 


twPF 


Write Pulse Width after FF High 


35 


40 


50 


65 


80 


120 


ns 


txOL 


Read/Write to xT) Low 


35 


40 


50 


65 


80 


120 


ns 


*XOH 


Read/Write to TO High 


35 


40 


50 


65 


80 


120 


ns 


txi 


XT Pulse Width 


35 


40 


50 


65 


80 


120 


ns 


*XIR 


xl Recovery Time 


10 


10 


10 


10 


10 


10 


ns 


*XIS 


XI Set-up Time 


15 


15 


15 


15 


15 


15 


ns 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read dataflow-through mode. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



D.U.T 



680Q 




CAPACITANCE (T A = +25°c,f = i.omhz)(d 



SYMBOL 


ITEM 


CONDITIONS 


MAX. 


UNIT 


C IN< 3 > 


Input Capacitance 


v, N =ov 


8 


PF 


c out( 2 - 3 > 


Output Capacitance 


V OUT= 0V 


12 


PF 



NOTES: 

1 . This parameter is sampled and not 100% tested. 

2. With output deselected. 

3. Characterized values, not currently tested. 



Figure 1. Output Load 

includes jig and scope capacitances. 



SIGNAL DESCRIPTIONS: 
INPUTS: 

DATA IN (Do- D 8 ) 

Data inputs for 9-bit wide data. 

CONTROLS: 

RESET (RS) 

Reset is accomplished whenever the Reset (RS) input is taken to 
a low state. During reset, both internal read and write pointers are 
set to the first location. A reset is required after power up before a 
write operation_can take place. Both the Read Enable (R) and 
Write Enable (W) inputs must be in the high state during the 
window shown in Figure 2 (i.e. tRss before the rising edge of 
RS) and should not change until t RS R after the rising edge of 
RS. Half-Full Flag (HF) will be reset to high after master Reset 
(RS). 

WRITE ENABLE (W) 

A write cycle is initiated on the falling edge of this input if the Full 
Flag ( FF) is not set. Data set-up and hold times must be_adhered to 
with respect to the rising edge of the Write Enable (W). Data is 
stored in the RAM array sequentially and independently of any on- 
going read operation. 

After half of the memory is filled, and at the falling edge of the 
next write operation, the Half-Full Flag (HF) will be set to low and 
will remain set until the difference between the write pointer and 
read pointer is less than or equal to one half of the total memory of 
the device. The Half-Full Flag (HF) is then reset by the rising edge 
of the read operation. 

To prevent data overflow, the Full Flag (FF) willgolow, inhibiting 
further write operations. Upon the completion of a valid read opera- 
tion, the Full Flag (FF) will go high after tRFF, allowing a valid write to 
begia_When the FIFO is full, the internal write pointer is blocked 
from W, so external changes in W will not affect the FIFO when it is 
full. 

READ ENABLE (R) 

_ A read cycle is initiated on the falling edge of the Read Enable 
(R) provided the Empty Flag (EF) is not set. The data is accessed 
on a First-In/First-Out basis independent of any ongoing write 
operations. After Read Enable (R) goes high, the Data Outputs (Qo 
through Qa) will return to a high impedance condition until the next 
Read operation. When all the data has been read from the FIFO, the 



Empty Flag (EF) will go low, allowing the "final" read cycle but in- 
hibiting further read operations, with the data outputs remaining in 
a high impedance state. Once a valid write operation has been ac- 
complished, the Empty Flag (EF) will go high after twEF and a valid 
Read can then begin. When the FIFO is empty, the internal read 
pointer is blocked from R so external changes will not affect the 
FIFO when it is empty. 

FIRST LOAD/RETRANSMIT (FL/RT) 

This is a dual-purpose input. In the Depth Expansion Mode, this 
pin is grounded to indicate that it is the first device loaded (see 
Operating Modes). In the Single Device Mode, this pin acts as the 
retransmit input. The Single Device Mode is initiated by grounding 
the Expansion In (XI). 

The IDT7203/7204 can be made to retransmit data when the 
Retransmit Enable ControL (RT) input is pulsed low. A retransmit 
operation will set the internal read pointer to the first location and 
wiH not affect the write pointer. Read Enable (R) and Write Enable 
(W) must be in the high state during retransmit. This feature is use- 
ful when less than 2048/4096 writes are performed between resets. 
The retransmit feature is not compatiblewith the Depth Expansion 
Mode and will affect the Half-Full Flag (HF) depending on the rela- 
tive locations of the read and write pointers. 

EXPANSION IN (XI) 

This input is a dual-purpose pin. Expansion In (XT) is grounded 
tojndicate an operation in the single device mode. Expansion In 
(XI) is connected to Expansion Out (XO) of the previous device in 
the Depth Expansion or Daisy Chain Mode. 

OUTPUTS: 

FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write operation, 
when the write pointer is one location less than the read pointer, 
indicating that the device is fuN. If the read pointer is not moved af- 
ter Reset (RS), the Full Flag (FF) will go low after 2048 writes for the 
IDT7203 and 4096 writes for the IDT7204. 

EMPTY FLAG (EF) 

The Empty Flag (EF) will go low, inhibiting further read opera- 
tions, when the read pointer is equal to the write pointer, indicating 
that the device is empty. 
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EXPANSION OUT/HALF FULL FLAG (XO/HF) 

This is a dua[-purpose output. In the single device mode, when 
Expansion In (XI ) is grounded, this output acts as an indication of a 
half-full memory. 

After half of the memory is filled, and at the falling edge of the 
next write operation, the Half-Full Flag (HF) will be set to low and 
will remain set until the difference between the write pointer and 
read pointer is less than or equal to one half of the total memory of 
the device. The Half-Full Flag (HF) is then reset by the rising edge 
of the read operation. 



In the Depth Expansion Mode, Expansion In (XI) is connected to 
Expansion Out (XO) of the previous device. This output acts as a 
signal to the next device in the Daisy Chain by providing a pulse to 
the next device when the previous device reaches the last location 
of memory. 

DATA OUTPUTS (Qo- Qa) 

Qo - Qs are data outputs for 9-bit wide dataJTiese output are in 
a high impedance condition whenever Read (R) is in a high state. 



RS 



\ 



• ESESS ? 



EF 



HF. FF 



-Irsc 



/ 



SSSSSF 



Irss ■ 



* t R - 



\- 




raxxxxxxxxxxxxxxxxxxxxxxxv 



*HFH - *FFH ■ 



(xxxxxxxxxxxxxxxxxxxxxxxyxx? 



NOTES: 

1. EF, FF and HF may change status during Reset, but flags will be valid at t RSC . 

2. W and ft = V, H around the rising edge of ES. 

Figure 2. Reset 
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°o-°b 0\X DATA OUT VALID YYYY DATA OUT VALID Y)(> 
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/ DATA IN VALID \ / DATA IN VALID V 



Flgure 3. Asynchronous Write and Read Operation 
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Figure 4. Full Flag From Last Write to First Read 
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t A * 

$ALID) 



FIRST WRITE 



V_j f 



■*• twEF 



F 



ADDITIONAL 
WRITES 



\-f 



FIRST READ 



\-f 



-^Xwupy^ — 



Figure 5. Empty Flag From Last Read to First Write 
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RT 



W.R 



sw 



\ 



tRT 



/ 



HF, EF.FF 



mxmmxxxxmxxxxxxmxxxg 



NOTE: 

1 . EF. FF and HF may change status during Retransmit, but flags will be valid at t RTC . 

Figure 6. Retransmit 
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Figure 7. Empty Flag Timing 
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Figure 8. Full Flag Timing 
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HALF-FULL OR LESS 



W 



HF 



HALF-FULL OR LESS 




Figure 9. Half-Full Flag Timing 
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Figure 10. Expansion Out 
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Figure 11. Expansion In 
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OPERATING MODES: 

SINGLE DEVICE MODE 

A single IDT7203/7204 may be used when the application re- 
quirements are for 2048/4096 words or less. The IDT7203/7204 are 



in a Single Device Configuration when the Expansion In (XI) con- 
trol ing_ut is grounded (see Figure 10). In this mode, the Half-Full 
Flag (HF), which is an active low output, is shared with Expansion 
Out (XO). 



WRITE 



(HALF-FULL FLAG) HF 

f 
(W) 



DATA IN 



I (D) 



FJJLL FLAG (FF) 



A 
V 



RESET 



(RS) 



IDT 
7203/04 



J5L 



READ 



(Q) 



*h- — \ 

/DATA OUT 1 



(EF) EMPTY FLAG 



.(HT) RETRANSMIT 



EXPANSION IN (KI) 



Figure 12. Block Diagram of Single 2048 x 9/4096 x 9 FIFO 




WIDTH EXPANSION MODE 

Word width may be increased simply by connecting the corre- 
sponding inp_Lrt control signals of multiple devices. Status flags 
(EF, FF and HF) can be detected from any one device. Figure 13 



demonstrates an 18-bit word width by using two IDT7203/7204S. 
Any word width can be attained by adding additional 
IDT7203/7204S. 



DATA IN (D) 



WRITE 

FULL FLAG 



RESET - 



m 



- (W)- 
(FF) 



(RS) 



HF- 



IDT 
7203/7204 



Tj 



5f 



Xl 



HF 



*=} 



IDT 
7203/7204 



T 



(R) READ 



(EF) EMPTY FLAG 



(RT) RETRANSMIT 



$ 



XT 



£) 



(Q) DATA OUT 



NOTE: 

Flag detection is accomplished by monitoring theFF, EFand HF signals on either (any) device used in the width expansion configuration. Do not connect any 
output control signals together. 

Figure 13. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used In Width Expansion Mode 
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DEPTH EXPANSION (DAISY CHAIN) MODE 

The IDT7203/7204 can easily be adapted to applications when 
the requirements are for greater than 2048/4906 words. Figure 14 
demonstrates Depth Expansion using three IDT7203/7204S. Any 
depth can be attained by adding additional IDT7203/7204. The 
1DT7203/7204 operates in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device must be designated by grounding the First Load 
(FL) control input. 

2. All other devices must have FL. in the high state. 

3. The ExpansionOut (XO) pin of each device must be tied to the 
Expansion In (XI) pin of the next device. See Figure 14. 

4. External logic is needed to generate a composite Full F|ag (FF) 
and Empty Flag (EF). This requires the ORing of all EFs and 
ORingofall FFs (i.e. all must be set to generate the correct com- 
posite FF or EF). See Figure 14. 

5. The Retransmit (R7) function and Half-Full Flag (HF) are not 
available in the Depth Expansion Mode. 

For additional information, refer to Tech Note 9: "Cascading 
FIFOs or FIFO Modules". 
COMPOUND EXPANSION MODE 

The two expansion techniques described above can be applied 
together in a straightforward manner to achieve large FIFO arrays 
(see Figure 15). 
BIDIRECTIONAL MODE 

Applications which require data buffering between two systems 
(each system capable of Read and Write operations) can be 
achieved by pairing IDT7203/7204s as shown in Figure 16. Care 



must be taken to assure that the appropriate flag is mqrntored by 
each systems (i.e. FF is monitored on the device where W is used; 
EF is monitored on the device where R is used). Both Depth Ex- 
pansion and Width Expansion may be used in this mode. 
DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted, a read flow- 
through and write flow-through mode. For the read flow-through 
mode (Figure 17), the FIFO permits a reading of a single word after 
writing one word of data into an empty FIFO. Thedata is enabled 
on the bus in (twEF + t/0 ns after the rising edge_of W, called the first 
write edge, and it remains on the bus until the R line is raised from 
low-to-high, after which the bus would go into a three-state mode 
after tR H z ns. The EF line would have a pulse showing temporary 
deassertion and then would be asserted. In the interval of time that 
R was low, more words can be written to the FIFO (the subsequent 
writes after the first write edge will deassert the empty flag); how- 
ever, the same word (written on the first write edge), presented to 
the output bus as the read pointer, would not be incremented when 
R is low. On toggling R, the other words that were written to the 
FIFO will appear on the output bus as in the read cycle timings. 

In the write flow-through mode (Figure 18) .the FIFO permits the 
writing of a single word of data immediately after reading one word 
of data from a full FIFO. The R line causes the FF to be deasserted 
but the W line being low causes it to be assertedagain in anticipa- 
tion of a new data word._On the rising edge of W, the new word is 
loaded in the FIFO. The W line must be toggled when FF is not as- 
serted to write new data in the FIFO and to increment the write 
pointer. 

For additional information, refer to Tech Note 8: "Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech Note 6: 
"Designing with FIFOs". 



TRUTH TABLES 

TABLE I -RESET AND RETRANSMIT - 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


RT 


XI 


Read Pointer 


Write Pointer 


If 


FF 


HF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 


Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


X 


Read/Write 


1 


1 





Increment (1) 


Increment (1) 


X 


X 


X 



NOTE: 

1 . Pointer will increment if flag is high. 



TABLE II -RESET AND FIRST LOAD TRUTH TABLE - 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS" 


FL 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


Reset First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset all Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


x 


X 


X 



NOTE: 

1 . X! is connected to XO of previous device. See Figure 1 2. 

RS = Reset Input, FL7RT = First Load/Retransmit, EF = Empty Flag Output, FF - 



Full Rag Output, XI = Expansion Input, HF = Half-Full Flag Output 
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Figure 14. Block Diagram of 6,144 x 9/12,288 x 9 FIFO Memory (Depth Expansion) 
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NOTES: 

1 . For depth expansion block see section on Depth Expansion and Figure 14. 

2. For Flag detection see section on Width Expansion and Figure 13. 



Figure 15. Compound FIFO Expansion 
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Figure 16. Bidirectional FIFO Mode 
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Figure 17. Read Data Flow-Through Mode 
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Figure 18. Write Data Flow-Through Mode 
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Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank Commercial (0°C to +70° C) 

B Military {-55 °C to +125° C) 

Compliant to MIL-STD-883, Class B 

XE Cerpack 

P Plastic DIP 

D CERDIP 

J Plastic Leaded Chip Carrier 

L Leadless Chip Carrier 



35 Com'l Only 1 

40 Mil Only 

50 

65 

80 

120 



7203 
7204 



Access Time (t A ) 
Speed in Nanoseconds 



Standard Power 
Low Power 



2048 x 9-Bit FIFO 
4096 x 9-Bit FIFO 
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BiCMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
4Kx 9-BIT 



ADVANCE 

INFORMATION 

IDT 72B04 



FEATURES: 

• FirsMn/First-Out dual-port memory 

• 4K x 9-bit organization 

• Low power consumption 

• Ultra high speed: 15ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin-compatible with I DT7200/0 1/02/03/04 FIFO family 

• Half-Full Flag capability in single device mode 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning flags 

• Auto retransmit capability 

• High-performance submicron BiCEMOS™ technology 

• Available in 28-pin plastic DIP, CERDIP and 32-pin surface 
mount LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT72B04 is a dual-port memory that utilizes a special First- 
In/First-Out algorithm that loads and empties data on a first-in/first- 
out basis. The device uses Full and Empty flags to prevent data 
overflow and underflow and expansion logic to allow for unlimited 
expansion capability in both word size and depth. 

The reads and writes are internally sequential through the use of 
ring pointers, with no address information required to load and un- 
load data. Datajs toggled in and out of the device through the use 
of the WRITE (W) and READ (R) pins. The device has a read/write 
cycle time of 25ns (40MHz). 

The device utilizes a 9-bit wide data array to allow for control and 
parity bits at the user's option. This feature is especially useful in 
data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. It also features 
a RETRANSMIT (RT) capability that allows for reset of the read 
pointer to its initial position, when RT is pulsed low, to allow for 
retransmission from the beginning of data. A Half-Full Flag is avail- 
able in the single device mode and width expansion modes. 

The IDT72B04 is fabricated using IDT's high-speed BiCEMOS 
sub-micron technology. It is designed for those applications 
requiring asynchronous and simultaneous read/writes in multi- 
processing and rate buffer applications. The 4K x 9 organization 
allows a 4096 deep word structure without the need for expansion. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 
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CMOS PARALLEL 
FIRST-IN/FIRST-OUT 
FIFO 4Kx 18-BIT & 
8Kx 18-BIT 



ADVANCE 

INFORMATION 

IDT72045 

IDT 72055 



FEATURES: 

• First-In/First-Out dual-port memory 

• 4K x 18-bit & 8K x 18-bit organization 

• Low power consumption 

• Ultra high speed: 50ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Half-Full Flag capability in single device mode 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning flags 

• Auto retransmit capability 

• High-performance submicron CEMOS ™ technology 

• Available in 48-pin plastic DIP, ceramic DIP and 52-pin surface 
mount LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT72045 and IDT72055 are dual-port memory that utilizes 
a special First-In/First-Out algorithm that loads and empties data 
on a first-in/first-out basis. The device uses Full and Empty flags to 
prevent data overflow and underflow and expansion logic to allow 
for unlimited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the use of 
ring pointers, with no address information required to load and un- 
load data. Datajs toggled in and out of the device through the use 
of the WRITE (W) and READ (R) pins. The device has a read/write 
cycle time of 65ns (15MHz). 

The device utilizes a 18-bit wide data array to allow for control 
and parity bits at the user's option. This feature is especially useful 
in data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. It also features 
a RETRANSMIT (RT) capability that_aIlows for reset of the read 
pointer to its initial position, when RT is pulsed low, to allow for 
retransmission from the beginning of data. A Half-Full Flag is avail- 
able in the single device mode and width expansion modes. 

The IDT72045 and IDT72055 are fabricated using IDT's high- 
speed CEMOS sub-micron technology. It is designed for those ap- 
plications requiring asynchronous and simultaneous read/writes 
in multiprocessing and rate buffer applications. The 4Kx 18 organi- 
zation allows a 4096 deep word structure and the 8K x 18 allows an 
8192 word structure without the need for expansion. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 
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CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
8K x 9-BIT &16KX 9-BIT 



ADVANCE 

INFORMATION 

IDT 7205 

IDT 7206 



FEATURES: 

• First-In/First-Out dual-port memory 

• 8K x 9-bit & 16K x 9-bit organization 

• Low power consumption 

• Ultra high speed: 50ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin-compatible with I DT7200/0 1/02/03/04 FIFO family 

• Half-Full Flag capability in single device mode 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning flags 

• Auto retransmit capability 

• High-performance submicron CEMOS™ technology 

• Available in 28-pin plastic DIP, CERDIP and 32-pin surface 
mount LCC and PLCC 

• Military product is compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7205 and IDT7206 are memories that utilize a special 
First-In/First-Out algorithm that loads and empties data on a first- 
in/first-out basis. The device uses Full and Empty flags to prevent 
data overflow and underflow and expansion logic to allow for un- 
limited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the use of 
ring pointers, with no address information required to load and un- 
load data. Datajs toggled in and out of the device through the use 
of the WRITE (W) and READ (R) pins. The device has a read/write 
cycle time of 65ns (15MHz). 

The device utilizes a 9-bit wide data array to allow for control 
and parity bits at the user's option. This feature is especially useful 
in data communications applications where it is necessary to use a 
parity bit for transmission/reception error checking. It also features 
a RETRANSMIT (RT) capability that_allows for reset of the read 
pointer to its initial position, when RT is pulsed low, to allow for 
retransmission from the beginning of data. A Half-Full Flag is avail- 
able in the single device mode and width expansion modes. 

The IDT7205 and IDT7206 are fabricated using IDT's high- 
speed CEMOS submicron technology. They are designed for 
those applications requiring asynchronous and simultaneous 
read/writes in multiprocessing and rate buffer applications. The 
8K x 9 organization allows a 81 92 deep word structure and the 1 6 x 
9 allows a 16384 word structure without the need for expansion. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 
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CMOS PARALLEL-SERIAL 
FIFO 2048 x 9-BIT 
& 4096 x 9-BIT 



IDT 721 03 
IDT 72104 



FEATURES: 

• 35ns parallel port access time 

• 50MHz serial input/output port frequency 

• Serial-to-Parallel, Parallel-to-Serial, Serial-to-Seria! and 
Parallel-to-Parallel operations 

• Easily expandable in depth and width 

• Programmable wordlengths from 4 bits to any bit width using 
Flexishift ™ for serial operations without using any additional 
components 

• Multiple status flags: Full, Almost-Full (1/8 from full), Full-Minus- 
One, Empty, Almost-Empty (1/8 from empty), Empty-Plus-One 
and Half-Full 

• Asynchronous and simultaneous read and write operations 

• Dual-ported zero fall-through time architecture 

• Output enable control provided for parallel output port 

• Retransmit capability in single device mode 

• High-performance CEM OS™ technology. 

• Available in 40-pin ceramic and plastic DIP, 44-pin LCC and 
J-Leaded PLCC 

• Military product compliant to MIL-STD-883, Class B 

APPLICATIONS: 

• High-Speed Data Acquisition Systems 

• Local Area Network Buffers 

• Remote Telemetry Buffers 

• Serial Link Buffers 

• High-Speed Parallel Bus-to-Bus Serial Communications 

• Magnetic Media Controllers 

• Single Chip Video Frame Buffers 

• FAX/Printer Buffers 



DESCRIPTION: 

The IDT721 03/721 04 are high-speed Parallel-Serial FIFOs that 
are ideally suited for serial communications, high-density media 
storage and local area networks. 

The devices have four ports: two 9-bit parallel ports and the 
other two for serial input and serial output. A variety of operations 
can be performed: Serial-to-Paraltel, Parallel-to-Serial, Serial-to- 
Serial and Parallel-to-Parallel. The Parallel-Serial FIFOs can ex- 
pand in depth or width for any of these modes. 

A unique feature that enhances the bandwidth is the handling of 
serial wordlengths that are not a multiple of 9. The IDT721 03/721 04 
can be configured to handle serial wordlengths from 4 bits to words 
of any length using multiple devices. This feature is provided with- 
out using any additional ICs. For example, a user can configure a 
4K x 24 FIFO by using three devices to generate internal incre- 
ments to the read/write pointers every 24 cycles. 

A number of flags are provided to monitor the status of the FIFO. 
These include Full, Almost-Full (when the FIFO is more than 7/8 
full), Ful!-Minus-One (when the FIFO has one or zero locations left), 
Empty, Almost-Empty (when the FIFO is less than 1/8 full), Empty- 
Plus-One (when there is only one or zero samples left in the FIFO) 
and Half-Full. 

Read and Write controls are provided to permit asynchronous 
and simultaneous operations. An Output Enable controljs pro- 
vided on the parallel output port. Expansion control pins XO and 
XI are provided to allow cascading for deeper FIFOs. 

The I DT72 103/72 104 are manufactured using IDT's CEMOS 
technology. Military grade product is manufactured in compliance 
with the latest revision of MIL-STD-883, Class B. 
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ABSOLUTE MAXIMUM RATINGS 
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RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


«c 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This Is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5V ±10%,Ta= 0°Cto +70°C; Military: Vcc= 5V ±10%,T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


Vcc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


Vih 


Input High Voltage 
Military 


2.2 


- 


- 


V 


V, L <i> 


Input Low Voltage 
Commercial & 
Military 


- 


- 


0.8 


V 



NOTE: 

1. 1.5V undershoots are allowed for 10ns once per cycle. 



SYMBOL 


PARAMETER 


IDT72103/IDT72104 

COMMERCIAL 

MIN. TYP. MAX. 


MIN. 


IDT72103/IDT72104 
MILITARY 
TYP. MAX. 


UNIT 


IilW 


Input Leakage Current (Any Input) 


-1 - 1 


-10 


10 


uA 


w& 


Output Leakage Current 


-10 - 10 


-10 


10 


uA 


V 0H 


Output Logic "1" Voltage l 0Lrr = -2mA (5) 


2.4 


2.4 


- 


V 


Vol 


Output Logic "0" Voltage l 0UT = 8mA < 6 ) 


0.4 


- 


0.4 


V 


bci < 3 ) 


Power Supply Current 


90 140 


- 


100 160 


mA 


ICC2 (3) 


Average Standby Current 

(H" = W = TfST = "FL7RT = V iH ) 


8 12 


- 


12 25 


mA 


lcc3(L)< 3 ' 4 > 


Power Down Current 


2 


- 


4 


mA 


ICC3(S) (3 ' 4) 


Power Down Current 


8 


- 


12 


mA 



NOTES: 

1. Measurements with 0.4 < V IN <V 0UT . 4. RS = FL/RT = W = R = 

2. R >V IH , 0.4 < \feur < \6c 5. For SO, l 0UT = -8mA. 

3. be measurements are made with outputs open. 6. For SO, I out = 16mA 



Vcc -0.2V; ail other inputs >Vcc -0.2V or < 0.2V 
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AC ELECTRICAL CHARACTERISTICS {1) 

(Commercial: Vcc= 5V ±10%,Ta= 0°Cto +70°C; Military: Vcc= 5V ±10%,Ta= -55°Cto + 125°C) 


SYMBOL 


PARAMETER 


FIGURE 


COM'L. 


MILITARY 


MILITARY AND COMMERCIAL 


UNIT 


72103x35 
72103x35 
MIN. MAX. 


72103x40 
72103x40 
MIN. MAX. 


72103x50 
72104x50 
MIN. MAX. 


72103x65 
72104x65 
MIN. MAX. 


72103x80 
72104x80 
MIN. MAX. 


72103x120 
72104x120 
MIN. MAX. 


's 


Parallel I/O Shift Frequency 


- 


- 22.2 


20 


- 15 


- 12.5 


10 


7 


MHz 


fsOCP 


Serial-Out Shift Frequency 


-.. 


50 


50 


- 40 


- 33 


28 


- 25 


MHz 


fsicp 


Serial-In Shift Frequency 


- 


50 


50 


- 40 


33 


28 


25 


MHz 


PARALLEL-OUTPUT MODE TIMINGS 






t A 


Access Time 


23 


35 


40 


50 


65 


80 


120 


ns 


*RR 


Read Recovery Time 


23 


10 


10 


15 - 


15 


20 


20 


ns 


*RPW 


Read Pulse Width 


23 


35 


40 


50 - 


65 


80 


120 - 


ns 


*RC 


Read Cycle Time 


23 


45 


50 


65 - 


80 


100 


140 


ns 


twL2 


Write Pulse Low to Data Bus at Low Z t1) 


1 


5 


5 


15 - 


15 


20 


20 


ns 


*RLZ 


Read Pulse Low to Data Bus at Low Z < 1 > 


23 


5 


5 


10 - 


10 


10 


10 


ns 


*RHZ 


Read Pulse High to Data Bus at High Z (1) 


23 


20 


25 


- 30 


-■ 30 


35 


35 


ns 


*DV 


Data Valid from Read Pulse High 


23 


5 


5 


5 


5 


5 


5 


ns 


PARALLEL INPUT MODE TIMINGS 








*DS 


Data Set-up Time 


24 


18 


20 


30 - 


30 


40 


40 


ns 


*DH 


Data Hold Time 


24 








5 


10 - 


10 


10 


ns 


*WC 


Write Cycle Time 


24 


45 


50 


65 - 


80 


100 


140 - 


ns 


twpw 


Write Pulse Width 


24 


35 


40 


50 - 


65 


80 


120 - 


ns 


*WR 


Write Recovery Time 


24 


10 


10 


15 - 


15 


20 


20 


ns 


RESET TIMINGS 






*RSC 


Reset Cycle Time 


18 


45 


50 


65 - 


80 


100 


140 - 


ns 


tRS 


Reset Pulse Width 


18 


35 


40 


50 - 


65 - 


80 


120 - 


ns 


tRSS 


Reset Set-up Time 


18 


35 


40 


50 - 


65 


80 


120 - 


ns 


tRSR 


Reset Recovery Time 


18 


10 


10 


15 - 


15 


20 


20 ' -■ 


ns 


RESET TO FLAGS DELAYS 






*RSF1 


Reset to EF, AEF and EF+1 Low 


18 


45 


50 


- 65 


80 


100 


- 140 


ns 


*RSF2 


Reset to RF, FF and FF^T High 


18 


45 


50 


- 65 


- 80 


100 


- 140 


ns 


RESET TO TIME DELAYED OUTPUTS-SERIAL MODE ONLY 






tRSOL 


Reset Going Low to Q _ 8 Low 


- 


20 


20 


35 - 


50 - 


65 


105 - 


ns 


tRSQH 


Reset Going High to Q _ 8 High 


- 


20 


20 


35 - 


50 


65 


105 - 


ns 


tRSDL 


Reset Going Low to D _ 8 Low 


- 


20 


20 


35 - 


50 


65 


105 - 


ns 


RETRANSMIT TIMINGS 






tRTC 


Retransmit Cycle Time 


19 


45 


50 


65 - 


80 


100 


140 - 


ns 


tRT 


Retransmit Pulse Width 


19 


35 


40 - 


50 - 


65 - 


80 


120 - 


ns 


*RTS 


Retransmit Set-up Time 


19 


35 


40 


50 - 


65 


80 


120 - 


ns 


*RTR 


Retransmit Recovery Time 


19 


10 


10 


15 - 


15 


20 


20 


ns 


PARALLEL MODE FLAG PROPAGATION DELAYS 






*REF 


Read Low to EF Low 


25 


30 


35 


- 45 


60 


60 


- 60 


ns 


Wf 


Read High to FF High 


26 


30 


35 


- 45 


60 


60 


60 


ns 


tRF 


Read High to Transitioning HF, 
AEF and FF^T 


27 


45 


50 


65 


80 


- 100 


- 140 


ns 


tRE 


Read Low to Transitioning 
AEFandEF+T 


28 


45 


45 


65 


80 


100 


- 140 


ns 


tRPE 


Read Pulse Width after FF High 


1 


35 


40 


50 - 


65 


80 


120 


ns 


*WEF 


Write High to EF High 


25 


30 


35 


- 45 


- 60 


60 


60 


ns 


*WFF 


Write Low to FF Low 


26 


30 


35 


- 45 


60 


60 


60 


ns 


*WF 


Write Low to Transitioning RF, 
AEF and FF^T 


27 


45 


50 


65 


80 


- 100 


140 


ns 


*WE 


Write High to Transitioning 
AEFandEF+T 


28 


- 45 


50 


65 


- 80 


- 100 


- 140 


ns 


twPF 


Write Pulse Width After FF High 


2 


35 


40 


50 - 


65 


80 


120 - 


ns 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Cont 

(Commercial: \kc= 5V ±10%. Ta = 0°C to +70°C; Military: Vcc 


inued) 

;= 5V ±10%,Ta = 


-55°Cto+125°C) 












SYMBOL 


PARAMETER 


FIGURE 


COM'L. 


MILITARY 


MILITARY AND COMMERCIAL 


UNIT 


72103x35 
72103x35 
MIN. MAX. 


72103x40 
72103x40 
MIN. MAX. 


72103x50 
72104x50 
MIN. MAX. 


72103x65 
72104x65 
MIN. MAX. 


72103x80 
72104x80 
MIN. MAX. 


72103x120 
72104x120 
MIN. MAX. 


DEPTH EXPANSION MODE DELAYS 


*XOL 


Read/Write to XC5 Low 


20 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 120 


ns 


*XOH 


Read/Write to XO~ High 


20 


- 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 120 


ns 


txi 


XT Pulse Width 


21 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 - 


ns 


txiR 


XT Recovery Time 


21 


10 


— 


10 


- 


10 


- 


10 


- 


10 


- 


10 


ns 


*XI? 


XT Set-up Time 


21 


15 


„ 


15 


- 


15 


- 


15 


- 


15 


- 


15 - 


ns 


SERIAL INPUT MODE TIMINGS 


ts2 


Serial Data In Set-up Time to SICP 
Rising Edge 


30 


12 


- 


12 


- 


15 


- 


15 


- 


20 


- 


20 - 


ns 


*H2 


Serial Data In Hold Time to SICP 
Rising Edge 


30 





- 





- 





- 





- 


5 


- 


5 


ns 


*S3 


SIX Set-up Time to SICP Rising Edge 


30 


5 


- 


5 


- 


5 


„ 


5 


- 


5 


- 


5 


ns 


t S 4 


W Set-up Time to SICP Rising Edge 


30 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


5 - 


ns 


tm 


W Hold Time to SICP Rising Edge 


30 


7 


- 


7 


- 


7 


- 


10 


- 


12 


- 


15 


ns 


tsicw 


Serial In Clock Width High/Low 


30 


8 


- 


8 


- 


10 


- 


10 


- 


15 




15 - 


ns 


ts5 


S7/PI Set-up Time to SICP Rising Edge 


30 


35 


- 


40 


- 


50 


65 


- 


80 


- 


120 - 


ns 


SERIAL OUTPUT MODE TIMINGS 


tse 


SO/PO Set-up Time to SOCP 
Rising Edge 


29 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 - 


ns 


t S 7 


SOX Set-up Time to SOCP 
Rising Edge 


• 29 


5 


- 


5 


- 


5 


- 


5 


' - 


5 


- 


5 


ns 


*S8 


R Set-up Time to SOCP Rising Edge 


29 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


5 


ns 


tH8 


R Hold Time to SOCP Rising Edge 


29 


7 


- 


7 


- 


7 


- 


10 


- 


12 


- 


15 - 


ns 


*SOCW 


Serial Out Clock Width High/Low 


29 


8 


- 


8 




10 


- 


10 


- 


15 


- 


15 - 


ns 


SERIAL MODE RECOVERY TIMINGS 


*REFSO 


Recovery Time SOCP After EF 
Goes High 


32 


35 


- 


40 


- 


50 


- 


65 


- 


80 


- 


120 - 


ns 


tREFSI 


Recovery Time SICP After FF 
Goes High 


32 


15 


- 


15 


- 


15 


- 


15 


- 


20 


- 


20 - 


ns 


SERIAL MODE FLAG PROPAGATION DELAYS 


*SOCEF 


SOCP Rising Edge (Bit - First Word) 
toEFLow 


32 


..- 


20 


- 


25 


- 


25 


- 


30 


-' 


30 


- 30 


ns 


tsOCFF 


SOCP Rising Edge (Bit - First Word) 
to FF High 


31 


- 


30 


- 


35 


- 


40 


- 


50 


- 


60 


- 60 


ns 


tsOCF 


SOCP Rising Edge (Bit - Second 
Word) to FT-T, RF, AEF, EFTT High 


31 


■ - 


30 


- 


35 


- 


40 


- 


50 


- 


60 


- 60 


ns 


*SICEF 


SICP Rising Edge (Bit - First Word) . 
to EF High 


34 


- 


45 


- 


50 


- 


65 


- 


80 


- 


80 


- 80 


ns 


*SICFF 


SICP Rising Edge (Bit - First Word) 
toFFLow 


34 


- 


30 


- 


35 


- 


40 


- 


50 


- 


60 


- 60 


ns 


*SICF 


SICP Rising Edge (Bit - Second 
Word) to EF+T, HF, A~EF, FF=T High 


33 


- 


45 


- 


50 


- 


65 


- 


80 


- 


80 


- 80 


ns 


SERIAL INPUT MODE DELAYS 


t PD1 | SICP Rising Edge to D 0) 


30 


5 


17. 


5 


17 


5 


20 


5 


25 


■*■- 


30 | 5 35 


ns 


SERIAL OUTPUT MODE DELAYS 


tPD2 


SOCP Rising Edge to QW 


29 


5 


17 


5 


17 


5 


20 


5 


25 


5 


30 


5 30 


ns 


tsOHZ 


SOCP Rising Edge to SO at High-Z< 1 > 


29 


5 


16 


5 


16 


5 


16 


5 


20 


5 


25 


5 30 


ns 


tsOLZ 


SOCP Rising Edge to SO at Low-Z 0) 


29 


5 


22 


5 


22 


5 


22 


5 


22 


5 


30 


5 35 


ns 


tsOPD 


SOCP Rising Edge to Valid Data on SO 


29 


- 


18 


- 


18 


- 


18 


- 


22 


- 


30 


- 35 


ns 


OUTPUT ENABLE/DISABLE DELAYS 


*OEHZ 


Output Enable to High-Z (Disable) < 1 > 


22 


- 


16 


- 


16 


- 


16 


- 


20 


- 


25 


- 30 


ns 


*OEL2 


Output Enable to Low-Z (Enable) (D 


22 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


5 - 


ns 


*AOE 


Output Enable to Data Valid (Q _ e ) 


22 


- 


20 


- 


20 


- 


22 


- 


25 


- 


30 


- 35 


ns 



NOTE: 

1. Guaranteed by design minimum times, not tested. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



1.1K 



D.U.T - 



680Q ±; 3QpF* 



CAPACITANCE (T A = +25°c,f = i.omhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


10 


PF 


CqUT 


Output Capacitance 


V ut= 0V 


12 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



Figure A. Output Load. 

♦Includes jig and scope capacitances. 




GENERAL SIGNAL DESCRIPTIONS: 
Inputs: 

Data Inputs (Do -D8) _ 

In the parallel-in mode (SI/PI is connected to Vcc) D -D 8 are the 
data inputs. __ 

The serial input mode is selected by grounding the SI/PI pin. 
The D -8 lines are then outputs which are used to program the 
width of the serial word. 

Reset (RS) 

Reset is accomplished whenever the Reset (RS) input goes 
high-to-low. During reset, both internal read and write pointers are 
set to the first location. A reset is required after power up beforeja 
write operation can take place. Both the Read jR) and Write (W) 
inputs must be high during reset. Half-Full Flag (HF) will be reset to 
high after Reset (RS). 

Write (W) 

A write cycle is initiated on the falling edge of Write if the Full 
Flag (FF ) is not set. Data set-up and hold times must be adhered to 
with respect to the rising edge of Write (W). Data is stored in the 
RAM array sequentially and independently of any ongoing read 
operation. ■ . ' 

To prevent data overflow, the Full Flag (FF) will go low, inhibit- 
ing further write operations. Upon the completion of a valid read 
operation, the Full Flag (FF ) will go high after t RF F allowing a valid 
write to begin. 

Read(R) 

A read cycle is initiated on the falling edge of Read (R ), provided 
the Empty Flag (EF) is not set. The data is accessed on a First-ln/ 
First-Out basis independent of any ongoing write operations. After 
Read (R) goes high, the Data Outputs (Qo-s) will return to a high- 
impedance condition until the next Read operation. When all the 
data has been read from the FIFO, the Empty Flag (EF) will go low, 
inhibiting further read operations with the data outputs remaining 



in a high-impedance state. Once a valid write operation has been 
accomplished, the Empty Flag (EF) will go high after 1 W ef and a 
valid Read can then begin. 
First Load/Retransmit (R./RT) 

This is a dual-purpose input. In the Multiple Device mode, this 
pin is grounded to indicate that it is the first device loaded (see Op- 
erating Modes). In the Single Device mode, this pin acts as the 
retransmit inpuJLThe Single Device mode is initiated by grounding 
Expansion In (XI). 

The IDT72103/4 can be made to retransmit data when the 
Retransmit (RT) input is pulsed low. A retransmit operation will set 
the internal read pointer to the first location and will not affect the 
write pointer. Read (R) and Write (W) must be high during 
retransmit. This feature is useful when less than 2048/4096 writes 
are performed between resets. The retransmit feature is not avail- 
able in the Depth Expansion mode and will affect Half-Full Flag 
(HF), depending on the relative locations of the read and write 
pointers. 
Expansion In (Xi) _ 

This input is a dual-purpose pin. Expansion In (XI) is grounded 
tojndicate an operation in the SingleDevice mode. Expansion In 
(XI) is connected to Expansion Out (XO) of the previous device in 
the Depth Expansion or Daisy Chain mode. 
Output Enable (OE) 

The parallel output buffers are tri-stated when C5E is high. 

Outputs: 

Data Outputs (Qo-Qs) 

Data outputs for 9-bit wide data. These outputs are in a high im- 
pedance condition wherever Read (R) is in a high state. 
Full Flag (FF) 

Full Flag (FF) is asserted (LOW) when the FIFO is full. When the 
FIFO is full, the internal write pointer will not be incremented by ad- 
ditional write pulses. 
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Serlal-ln Mode 

When the FIFO Is loaded serially, the Serial-ln Clock (SICP) as- 
serts the Full Flag. On the second rising edge of SICP, for the last 
word In the FIFO, the Full Flag is asserted (LOW) and is only 
deasserted by a subsequent read operation. Note that when the FF 
is asserted, the last SICP for that word will have to be stretched as 
shown in Figure 33; otherwise, the data may be scrambled in the 
next write cycle after a word has been read from the FIFO. 

Parallel-In Mode 

When the FIFO is in Parallel-In mode, the falling edge of Write 
asserts the Full Flag (LOW). The Full Flag is deasserted (HIGH) by 
subsequent read operations— either serial or parallel. 

Full-1 Flag(FF=T) 

This flag is asserted (LOW) when the FIFO is one word away 
from being full. It remains asserted when the FIFO is full. 

Expansion Out/Half-Full Flag (XO/HF) 

This is a dua[-purpose output. In the Single Device mode, when 
Expansion In (XI) is grounded, this output acts as an indication of a 
half-full memory. After half of the memory is filled, and at the falling 
edge of the next write operation, the Half-Full Flag (HF) will be set 
to low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the total 
memory of the device. The Half-Full Flag (HF) is then reset by the 
rising edge of the read operation. 

in the Multiple Device mode, Expansion In (Xl) is connected to 
Expansion Out (XO) of the previous device. This output acts as a 
signal to the next device in the Daisy Chain by providing a pulse to 
the next device when the previous device reaches the last location 
of memory. 

Almost-Empty or Almost-Full Flag (AEF) 

This flag is asserted (LOW) if there are 0-255 bytes or 
1793-2048 bytes in the IDT721 03, 2K x 9 FIFO; it is asserted if there 
are 0-51 1 or 3585-4096 bytes in the IDT72104, 4K x 9 FIFO. 

Empty +1 Flag(EF+1) 

In the parallel output mode, this flag is asserted (LOW) when 
there is one word or less in the FIFO. It remains LOW when the FIFO 
is empty. 

When i n the s erial mode, the EF+ 1 flag operates as an EF+2 
Flag. The EF+ 1 goes LOW when the second to the last word is 
read from the RAM and is ready to be shifted out. The next word to 
be read is the next to the last word. 

TABLE 1: STATUS FLAGS 



NUMBER OF WORDS 
IN FIFO 


FF 


FF-1 


AEF 


HF 


ef+t™ 


EF 


2K 


4K 








H 


. H 


L 


H 


L 


L 


1 


1 


H 


H 


L 


H, 


L 


H 


2-255 


2-511 


H 


H 


L 


H 


H 


H 


256-1024 


512-2048 


H 


H 


H 


H 


H 


H 


1025-1792 


2049-3584 


H 


H 


H 


L 


H 


H 


1793-2046 


3585-4094 


H 


H 


L 


L 


H 


H 


2047 


4095 


H 


L 


L 


L 


H 


H 


2048 


4096 


L 


L 


L 


L 


H 


H 



N OTE: 

1. EF + 1 acts as EF + 2 in the serial out mode. 

Empty Flag 
Parallel-Out Mode 

When the FIFO is in the Parallel-Out mode and there is only one 
word in the FIFO, the falling edge of the R line causes the Empty 



Flag (EF) line to be asserted (LOW). This is shown In Figure 25. The 
empty flag is then deasserted (HIGH) by either the rising edge of W 
or rising edge of SICP, as shown in Figure 25. 

Serial-Out Mode _ 

The use of the Empty Flag (EF) is important forproper serial-out 
operation when the FIFO is almost empty. The EF flag is asserted 
LOW after the first bit of the last word is shifted out. The EF flag is 
brought HIGH at the end of the next write (W goesjrom LOW-to- 
HIGH). In order to meet internal set-up times, the EF flag must be 
HIGH for a minimum period of time (tREFso) before the first shift out 
of the next word. This is analogous to the read flow-through mode 
in parallel output operation. ^ 

For continuous shifting at the highest clock rates, certain con- 
siderations apply. If the EFgoes LOW during the serial shift of a 
word, it must be HIGH at least one or two serial clocks before the 
first bit of the next word is started. Otherwise, the clock must be 
stopped until EF has gone HIGH and the minimum set-up period is 
met. For continuous operation, the EF must be tested two clock cy- 
cles from the end of the serial word. For slower shift rates, the EF 
can be tested just before starting to shift the first bit of the next word. 

SERIAL SIGNAL DESCRIPTIONS: 

Serial Input (SI) 

Serial data is read into the serial input register via the Serial In- 
put; In both Depth and Serial Word Width Expansion modes, the 
Serial Input signals of the different IDT72103/4 devices in the ex- 
pansion array are connected together. 

Serial Output (SO) 

Serial data is output on the serial output pin. In both Depth and 
Serial Word Width Expansion modes the Serial Output signals of 
the different IDT72103/4 devices in the expansion array are con- 
nected together. Following reset, the serial output is tri-stated until 
the first positive edge of the serial output clock signal. Data is 
clocked out Least Significant Bit first. In the Serial Width Expansion 
mode, the serial output is tri-stated again after the ninth bit is 
output. 

Serial Input Clock (SICP) 

New serial data is read into the serial input register on the rising 
edge of the Serial Input Clock signal. In both Depth and Serial 
Word Width Expansion modes, the Serial Input Clock signals of the 
different IDT72103/4 devices in the expansion array are connected 
together. 

Serial Output Clock (SOCP) 

New serial data bits are read from the serial output register on 
the rising edge of Serial Output Clock signal. In both Depth and Se- 
rial Word Width Expansion modes, the Serial Output Clock signals 
of the different IDT72103/4 parts in the expansion array are con- 
nected together. 

Serial Input Expansion (SIX) 

The Serial Input Expansion pin is tied high for single-device se- 
rial-input operation or parallel input operation. In the Serial Input 
Expansion mode, the SIX pin is tied high on the device that will 
source the lower order bits of the serial word. The device or devices 
that source the next higher order serial bits have their SIX pin (or 
pins) tied to the D e pin of the device that will source the next lower 
order bits of the serial word. 

Serial Output Expansion (SOX) 

The Serial Output Expansion pin is tied high for single-device 
serial-output operation or parallel output operation. In the Serial 
Output Expansion mode, SOX is tied high on the device that will 
source the lower order bits of the serial word. The device or devices 
that source the next higher order serial bits have their SOX pin (or 
pins) tied to the Qs pin of the device that will source the next lower 
order bits of the serial word. Data is clocked out Least Significant 
Bit first. 
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Serial/Parallel Input ( SI/PI ) 

The Serial/Parallel Input pin programs whether the IDT72103/4 
accepts parallel or serial data as input. When this pin is low, the 
FIFO expects serial data and the Do -De pins become outputs used 
to program the write signal and, therefore, program the serial input 
word width. For instance, connecting D 6 to W will program a serial 
word width of 7 bits; connecting D7 to W will program a serial word 
width of 8 bits and so on. 

Serial/Parallel Output (SO/PO) 

The Serial/Parallel Output pin programs whether the 
IDT72103/4 outputs parallel or serial data. When this pin is low, the 
FIFO expects serial data and the Qo-Qa pins output signals used 
to program the read signal and, therefore, program the serial out- 
put word width. 

Operating the IDT72103/4 FIFO Full and Empty Bound- 
ary Conditions 

The design of the IDT72103/4 FIFOs gates out write pulses once 
the FIFO is full and gates out read pulses once the FIFO is empty. 



Excess writes are ignored and, thus, do not overwrite valid data. 
Excess reads produce invalid data since the outputs of the FIFO 
are tri-stated when the Empty Flag is asserted, but but do not read 
data bytes out of sequence. 

The Full and Empty flags signal the full and empty boundary 
conditions. An internal read cycle cannot begin until the Empty 
Flag is deasserted and a write cannot begin until the Full Flag is 
deasserted (Figures 1 and 2). 

If Read is low prior to the deassertion of the Empty Flag, or Write 
is low prior to the deassertion of the Full Flag, they cannot be al- 
lowed to go high again until an appropriate minimum read or write 
pulse time has elapsed (Figure 1 — t RPE and Figure 2— twpF). Fail- 
ure to observe this boundary condition timing produces internal 
read and write pulses of excessively short duration and may result 
in erratic operation. 

The parallel outputs are tri-stated unless the Read signaJJR) is 
low, Output Enable (OE) is low and the Empty Flag (EF) is 
deasserted (HIGH). 



DATA, 



IN D( 



W 



EF 



DATAqut ■ 




A / 



■* *RPE * 



iWEF - 
twLZ 



r~ 



7<~X 



"*~ tREF ""*• 



fexsx 



DATA 0UT VALID 



h 



Figure 1. FIFO Empty Boundary Condition Timing 
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DATA| N 



DATA our 




Figure 2. FIFO Full Boundary Condition Timing 



Parallel Operating Modes: 

Parallel Data Input 

By setting SI/PI HIGH, the data is written into the FIFO in parallel 
through the Do-8 input data lines. A write cycle is initiated on the 
falling edge of the Write (W) signal provided the Full Flag (FF) is 
not asserted If the W signal changes from HIGH-to-LOW and the 
Full Flag (FF) is already set, the write line is inhibited internally 
from incrementing the write pointer and no write operation occurs. 

Data set-up and hold times must be met with respect to the ris- 
ing edge of Write. The_data is written to the RAM at the write pointer. 
On the rising edge of W, the write pointer is incremented. Write op- 
erations can occur simultaneously or asynchronously with read 
operations. 

Parallel Data Output 

By setting SO/PO HIGH, the Parallel-Out mode is chosen. A 
read cycle is initiated on the falling edge of Read (R) provided the 
Empty Flag is not set. The output data is accessed on a first-in/first- 
out basis, independent of the ongoing write operations. In the Par- 
allel-Out mode, as shown in Figure 23 the data is available tA after 
the falling edge of R and the output bus Q goes into high imped- 
ance after R goes HIGH. 

Alternately, the user can access the FIFO by keeping R LOW 
and enabling data on the bus by asserting Output Enable (OE). 
When R is LOW, the OE signal enables data on the output bus. 
When R is LOW and OE is HIGH, the output bus is three-stated. 
When R is HIGH, the output bus is disabled irrespective of OE. The 
enable and disable times for Output Enable are shown in Figure 22. 

Single Device Mode 

A single I DT721 03/4 may be used when the application require- 
ments are for 2048/4096 words or less. The 1DT72103/4 is in the 
Single Device Configuration when the Expansion In (XI) control in- 
put is grounded. (See Figure 3.) In this mode the Half-Full Flag 
(HF), which is an active low output, is shared with Expansion Out 
(XO). 
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{EF) EMPTY FLAG 



,(RT) RETRANSMIT 



,(Q~E) OUTPUT ENABLE 



EXPANSION IN (XT) 



Figure 3. Block Diagram of Single 2048 x 9/4096 x 9 FIFO 



Width Expansion Mode 

Word width may be increased simply by connecting the corre- 
sponding input control signals of multiple devices. Status flags can 
be detected from any one device. Figure 4 demonstrates an 18-bit 
word width by using two IDT72103/4s. Any word width can be at- 
tained by adding additional IDT72103/4s. 
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NOTE: 

1. Flag detection is accomplished by monitoring the FF, E~F and the HF signals of either (any) device used in the width expansion configuration. Do not 
connect any flag signals together. 

Figure 4. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used in Width Expansion Mode 




TRUTH TABLES 

TABLE 2: RESET AND RETRANSMIT - 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XT 


READ POINTER 


WRITE POINTER 


aef; ettettt 


FF7FFTT 


HF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 


Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


X 


Read/Write 


1 


1 





Increment < 1 ) 


Increment 0) 


X 


X 


X 



NOTE: 

1. Pointer will increment if appropriate flag is HIGH. 



TABLE 3: RESET AND FIRST LOAD TRUTH TABLE - 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XI 


READ POINTER 


WRITE POINTER 


EF 


FF 


Reset- First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset all Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


X 


X 


X 



NOTES: 

1 . XI is connected to XO of previous device. 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion Input 
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Depth Expansion (Daisy Chain) Mode " 

The IDT72103/4 can be easily adapted to applications where 
the requirements are for greater than 2048/4096 words. Figure 5 
demonstrates Depth Expansion using three IDT72103/4S. Any 
depth can be attained by adding additional IDT72103/4S. The 
IDT72103/4 operates in the Depth Expansion configuration when 
the following conditions are met: 

1 . The first device must be designated by grounding the First Load 
(FL) control input. 

2. All other devices must have FL. in the high state. 



W 



¥■ 



FF 



FUEL" 



<3H 



E3 



# 



FF 



*> 



FF 



a 



3. The ExpansionOut (XO) pin of each device must be tied to the 
Expansion In (XI) pin of the next device. See Figure 5. 

4. External logic is needed to generate a composite Full FJag (FF ) 
and Empty Flag (EF). This requires the OR-ing of all EFs and 
OR-ing of all_FFs_[i.e., all must be set to generate the correct 
composite FFor EF). See Figure 5. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are not 
available in the Depth Expansion mode. 
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NOTE: 

1. ST/PI and SG/PO pins are tied to V cc . 



Figure 5. Block Diagram of 6,144 x 9/12,288 x 9-FIFO Memory, Depth Expansion 
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Bidirectional Mode 

Applications which require data buffering between two systems 
(each system capable of Read and Write operations) can be 

W A * 



achieved by pairing 1DT721 03/4 as shown in Figure 6. Both Depth 
Expansion and Width Expansion may be used in this mode. 
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Figure 6. Bidirectional FIFO Mode 
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Compound Expansion Mode 

The two expansion techniques described above can be applied 
together in a straightforward manner to achieve large FIFO arrays 
(see Figure 7). 



R.W.ES" 
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D 9 -DN 
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IDT721 03/104 

DEPTH 
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D(N-8)-DN 



D 18 -DN • • • D(N-8)-DN 



NOTES: 

1. For depth expansion block see DEPTH EXPANSION Section and Figure 5. 

2. For Flag detection see WIDTH EXPANSION Section and Figure 4. 



Figure 7. Compound FIFO Expansion 
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Serial Operating Modes 
Serial Data Input _ 

The Serial Input mode is selected by grounding the SI/PI line. 
The Do-8 lines are then outputs which are used to program the 
width of the serial word. They arejaps off a digital delay line which 
are meant for connection to the W input. For instance, connecting 
D 6 to W will program a serial word width of 7 bits, connecting D7 to 
W will program a serial word width of 8 bits and so on. 

By programming the serial word width, an economy of clock cy- 
cles is achieved. As an example, if the word width is 6 bits, then on 
every 6th clock cycle the serial data register is written in parallel 
into the FIFO RAM array. Thus, the possible clock cycles for an ex- 
tra 3 bits of width in the RAM array are not required. 

The SIX signal is used for Serial-ln Expansion. When the serial 
word width is 9 or less, the SIX input must be tied HIGH. When more 
than 9 bits of serial word width is required, more than one device is 
required. The SIX input of the least significant device must be tied 
HIGH. The Ds pin of the least significant device must be tied to SIX 
of the next significant device. In other words, the SIX input of the 
most significant and intermediate devices must always be con- 
nected to the Da of the next least significant device. 

Figure 8 shows the relationship of the SIX, SICP and Do-8 lines. 
In the standalone case (Figure 8), on the first LOW-to-HIGH of 
SICP, the D1-7 lines go LOW and the D line remains HIGH. On the 
next SICP clock edge, the D1 goes HIGH, then D_ 2 and so on. This 
continues until the D line, which is connected to W, goes HIGH. On 



the next clock cycle, after W is HIGH, all of the D lines go LOW 
again and a new serial word input starts. 

In the cascaded case, the first LOW-to-HIGH SICP clock edge 
for a serial word will cause all timed outputs (D) to go LOW except 
for Do of the least significant device. The D outputs of the least sig- 
nificant device will go high on consecutive clock cycles until D 8 . 
When D e goes HIGH, the SIX of the next device goes HIGH. On the 
next cycle after the SIX input is brought HIGH, the D goes HIGH; 
then on the next cycle D1 and so one. A D| output from the most 
significant device is issued to create the W for all cascaded 
devices. 

The minimum serial word width is 4 bits and the maximum is vir- 
tually unlimited. 

When in the Serial mode, the Least Significant Bit of a serial 
stream is shifted in first. If the FIFO output is in the Parallel mode, 
the first serial bit will come out on Qo . The second bit shifted in is on 
Q1 and so on. 

In the Serial Cascade mode, the serial input (SI) pins must be 
connected together. Each of the devices then receives serial infor- 
mation together and uses the SIX and D -s lines to determine 
whether to store it or not. 
, The example shown in Figure 1 shows the interconnections for 
a serializing FIFO that transfers data to the internal RAM in 16-bit 
quantities (i.e. every 16 SICP cycles). This corresponds to incre- 
menting the write pointer every 16 SICP cycles. 
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SINGLE DEVICE SERIAL INPUT CONFIGURATION 
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Figure 8. Serlal-In Mode Where 8-Bit Parallel Output Data Is Read 
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Figure 9. Serial-Input Circuitry 



SERIAL INPUT WIDTH EXPANSION 
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Figure 10. Serlal-ln Configuration for Serial-ln to Parallel-Out Data of 16 bits 
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SERIAL INPUT WITH DEPTH EXPANSION 
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1. All SI/PI pins are tied to GND and SO/PO pins are tied to \^ c . OE is tied LOW. For FF and EF connections see Figure 17. 

Figure 11. An 8K x 8 Serial-ln, Parallel-Out FIFO 

SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 
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1. All SI/PI pins is tied to GND. SO/PO is tied to V cc . For FF and EF connections see Figure 17. 

Figure 12. An 8K x 24 Serial-ln, Parallel-Out FIFO Using Six IDT72104s 
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Serial Data Output 

The Serial Output mode is selected by setting the SO/PO line 
low. When in the Sej;ial-Out mode, one of the Qo-8 lines should be 
used to control the R signal. In the Serial-Out mode, the Q -e are 
taps off a digital delay line. By selecting one of these taps and con- 
necting it to the R input, the width of the serial word to be read and 
shifted is programmed. For instance, if the Qs line is connected to 
the R input, on every sixth clock cycle a new word is read from the 
FIFO RAM array and begins to be shifted out. The serial word is 
shifted out Least Significant Bit first. If the input mode of the FIFO is 
parallel, the information that was written into the Do bit will come 
out as the fist bit of the serial word. The second bit of the serial 
stream will be the Di bit and so on. 

In the standalone case, the SOX line is tied HIGH and not used. 
On the first LOW-to-HIGH of the SOCP clock, all of the Q outputs 
except for Qo go LOW and a new serial word is started. On the next 
clock cycle, Qi will go HIGH, Q2 on the next clock and so on, as 
shown in Figure 13. This continues until the Q line, which is con- 
nected to R , goes HIGH at which point all of the Q lines go LOW on 
the next clock and a new serial word is started. 

SINGLE DEVICE SERIAL OUTPUT CONFIGURATION 



In the cascaded case, word widths of more than 9 bits can be 
achieved by using more than one device. By tying the SOX line of 
the least significant device HIGH and the SOX of the subsequent 
devices to Qs of the previous devices, a cascaded serial word is 
achieved. On the first LOW-to-HIGH clock edge of SOCP, all the 
lines go LOW except for Q . Just as in the standalone case, on 
each consecutive clock cycle, each Q line goes HIGH in order of 
. least to most significant. When Qe (which is connected to the SOX 
input of the next device) goes HIGH, the Do of that device goes 
HIGH, thus cascading from one device to the next. The Q line of the 
most significant device, which programs the serial word width, is 
connected to all R inputs. 

The Serial Data Output (SO) of each device in the serial word 
must be tied together. Since the SO pin is three-statable, only the 
device which is currently shifting out is enabled and driving the 
1-bit bus. 

Figure 1 5 shows an example of the interconnections for a 1 6-bit 
serialized FIFO. 
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Figure 13. Serial-Out Configuration Where Input Data is Loaded in 8-Bit Quantities and Read Out Serially 
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Figure 14. Serial-Output Circuitry 
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Figure 15. Serial Output for 16-Bit Parallel Data In. The Parallel Data In is tied to Do-s of FIFO #1 and Do-6 of FIFO #2 
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SERIAL OUTPUT WITH DEPTH EXPANSION 
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NOTE: 

1 . All ST/PI pins are tied to V cc and SU/PO pins are tied to GND. C5F is tied LOW. For FF and FF connections see Figure 17. 

Figure 16. An 8K x 8 Parallel-In Serial-Out FIFO 

SERIAL IN AND SERIAL OUT WITH WIDTH AND DEPTH EXPANSION 
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NOTE: 

1 . All R3> pins are connected together. All 0F pins are connected LOW. All ST/PI and SU/PO pins are grounded. 

Figure 17. A 128Kx 1 Serial-ln Serial-Out FIFO 
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NOTE:_ _ 

1. EF, FF and HF may change status during Reset, but flags will be valid at t RSC . 

Figure 18. Reset 
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NOTE:_ 

1. EF, FF and HF, AEF, FF-1 and EF+1 may change status during Retransmit, but flags will be valid att RTC . 

Figure 19. Retransmit 
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Figure 20. Expansion-Out 
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Figure 21. Expansion-ln 
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Figure 22. Output Enable Timings 
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Figure 23. Read Operation in Parallel Data Out Mode 



Figure 24. Write Operation in Parallel Data In Mode 
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NOTES: 

1 . Data is valid on this edge. 

2. The Empty Flag is asserted by F in the Parallel-Out mode and is specified by t REF . The EF flag is deasserted by the rising edge of W. 

3. First rising edge of Write after EF is set. 



Figure 25. Empty Flag Timings in Parallel-Out Mode 
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1 . For the assertion time, t W FF is used when data is written in the Parallel mode. The FF is deasserted by the rising edge of R 

Figure 26. Full Flag Timings in Parallel-In Mode 
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Figure 27A. Almost Empty Flag Region 



Figure 27B. Almost Full Flag Region 
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Figure 27C. HF, and FF-1 Flag Timing 
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Figure 28. Empty +1 Flag Timings 
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SERIAL TIMINGS - READ/WRITE 
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NOTE: 

1. After SO/PO has been set up, it cannot be dynamically changed; it can only be changed after a reset operation. 



Figure 29. Read Operation in Serial-Out Mode 
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NOTES: 

1. For the Standalone mode, N>4 and the input bits are numbered to N-1. 

2. For the recommended interconnections, D| is to be directly tied to Wand the 1 54 andt H 4 requirements will be satisfied. For users that modify W externally, 
t^ and t H4 have to be met. 

3. After ST/PI has been set up, it cannot be dynamically changed; it can only be changed after a reset operation. 

Figure 30. Write Operation in Serial-ln Mode 
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IDT72103/IDT72104 CMOS 

PARALLEL-SERIAL FIFO 2048 X 9-BIT & 4096 X 9-BIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SERIAL TIMINGS -FLAGS 



SOCP 



Qn-1=R 



[*— FIRST SERIAL-OUT WORD » |« SECOND SERIAL-OUT WORD-*] 
1 N-1 1 N-1 




NOTES: 

1. The FIFO is full and a new read sequence is starting. 

2. On the first rising edge of SOCP, the FT is de-asserted. In the Serial-ln mode, a new write operation can begin after t RFFS1 after FF goes HIGH. In the 
Parallel-In mode, a new write operation can occur immediately after FF flag goes HIGH. 

3. The FF-1 Flag is deasserted after the first SOCP of the second serial word. 

Figure 31. Full Flag and Full-1 Flag Deassertlon in the Serial-Out Mode 
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NOTES: 

1 . Parallel write shown for reference only. Can also use serial input mode. 

2. The Empty Flag is asserted in the Serial-Out mode by using the tsocEF parameter. This parameter is measured in the worst case from the rising edge of the 
SOCP used to clock data bit 0. Whenever ET goes LOW, there is only one word to be shifted out. In the Parallel-In mode, the EF flag is deasserted by the 
rising edge of W. In the Serial-ln mode, the EF flag is deasserted by the rising edge of W. 

3. First Write rising edge after EF is set. 

4. SOCP should not be clocked until EF goes HIGH. 

Figure 32. Empty Flag and Empty + 1 Flag Assertion in the Serial-Out Mode, FIFO Being Emptied 
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IDT72103/IDT72104 CMOS 

PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SERIAL TIMINGS -FLAGS 



SICP 
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NOTES: ■ ■ 

1 . The Full Flag is asserted in the Serial-ln mode by using the tsicFF parameter. This parameter is measured in the worst case from the rising edge of SICP 
followed by a (t PD1 + t WFF ) delay from the first rising edge of SICP of the last word. 

2. First Read rising edge after FF is set. 

3. SICP should not be clocked until FF goes HIGH. 




Figure 33. Full Flag and Full-1 Flag Assertion in the Serial-ln Mode, FIFO Being Filled 
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NOTES: 

1 . Parallel Read shown for reference only. Can also use serial output mode. 

2. The Empty Flag is deasserted when an entire word has been loaded into the internal RAM. It can occur after the first rising edge of SICP of the second 
Serial-ln word. In theSerial-Out mode, a new read operation can begin t REFS0 after EF goes HIGH. In the Parallel-Out mode, a new read operation can occur 
immediately after FF goes HIGH. 

3. The Empty + 1 Flag is deasserted after the first rising edge of SICP of the third Serial-ln word. 

Figure 34. Empty Flag and Empty +1 Flag Deassertion in Serial-ln Mode 
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IDT72103/IDT72104CMOS 

PARALLEL-SERIAL FIFO 2048 X 9-BIT & 4096 x 9-BIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



xxxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



P 
D 
J 

L 

35 
50 
65 
80 
120 



72103 
72104 



Commercial (0°Cto + 70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B, 

Plastic DIP 

CERDIP 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 



(50MHz serial shift rate) " 
(40MHz serial shift rate) 
(33MHz serial shift rate) 
(28MHz serial shift rate) 
(25MHz serial shift rate) 

Standard Power 
Low Power 



Parallel Access Time (t A ) 



2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 
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256x16,512x16, 
1024x16 PARALLEL- 
TO-SERIAL CMOS FIFO 



PRELIMINARY 
IDT 72105 
IDT 72115 
IDT 72125 



FEATURES: 

• 25ns parallel port access time 

• 50MHz serial output port shift rate 

• Easily expandable in depth and width 

• Asynchronous and simultaneous read write 

• Dual-ported zero fall-through time architecture 

• Five flags to signal FIFO status: Empty, Full, Half-full, 
Almost-empty and Almost-full 

• Least Significant or Most Significant bit first read selectable 

• Low power consumption 

• Available in 28-pin 300mil Plastic and Sidebraze THIN DIP and 
surface mount 28-pin SOIC 

• Produced with advanced submicron CEMOS ™ 
high-performance technology 



DESCRIPTION: 

The IDT72105, IDT72115 and IDT72125 are high-speed, low 
power parallel-to-serial FIFOs. These FIFOs fit well in output pe- 
ripherals as a data buffer. Some typical applications are in laser 
printers, FAX machines, local area networks (LANs), video storage, 
and disk or tape controllers. 

The IDT721 05/15/25 have a 16-bit parallel input port and a serial 
output port. Wider and Deeper parallel-to-serial data buffers can be 
built using multiple chips. IDT's unique serial expansion logic 
(RSIX, RSOX, FL/DIR) makes both depth and width expansion 
possible using a minimum number of pins. 

Serial output is driven by one data pin (SO) and one clock pin 
(SOCP). The Least Significant or Most Significant bit can be read 
first by programming the DIR pin after Reset. 

Five flags, empty, full, half-full, almost-empty and almost-full are 
provided to monitor the FIFOs. The full and empty flags prevent 
any FIFO data overflow or underflow conditions. The half-full 
flag is available in both single and expansion configurations. The 
almost-empty and almost-full are only available in the single de- 
vice configuration. 

The IDT721 05/1 5/25 are fabricated using IDT's high-speed 
submicron CEMOS™ technology. 




FUNCTIONAL BLOCK DIAGRAM 




SOCP so 



CEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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IDT72105/721 15/72125 CMOS PARALLEL-TO-SERIAL 
Fl FO 256 x 1 6-BIT, 51 2 x 1 6-BIT, 1 024 x 1 6-BIT 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATIONS 



WC 
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D 2 C 
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nvcc 
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DIP/SOIC 
TOP VIEW 



PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


Do " D 15 


Inputs 




Data inputs for 1 6-bit wide data. 


R3 


Reset 




When F3" is set low, internal READ and WRITE pointers are set to the first location of the RAM array. FF and HF 
go HIGH. EF and AEF go LOW. A reset is required before an initial WRITE after power-up. W must be high 
during the FS" cycle. Also the First Load pin (FL7) is programmed only during Reset. 


W 


Write 




A write cycle is initiated on the falling edge of WRITE if the Full Flag {FF) is not set. Data set-up and hold times must 
be adhered to with respect to the rising edge of WRITE. Data is stored in the RAM array sequentially and independ- 
ently of any ongoing read operation. 


SOCP 


Serial Output 
Clock 




A serial bit read cycle is initiated on the rising edge of SOCP if the Empty Flag (EF) is not set. In both Depth and 
Serial Word Width Expansion modes, all of the SOCP pins are tied together. 


FE/DIR 


First Load/ 
Direction 




This is a dual purpose input used in the width and depth expansion configurations. The First Load (FL~) function 
is programmed only during Reset (MS) and a LOW on FE indicates the first device to be loaded with a byte of 
data. All other devices should be programmed HIGH. The Direction (DIR) function is programmed during opera- 
tion after Reset and tells the device whether to read out the Least Significant or Most Significant bit first. 


RSIX 


Read Serial 
In Expansion 


1 


In the single device configuration, RSIX is set HIGH. In depth expansion or daisy chain expansion, RSIX is con- 
nected to RSOX (expansion out) of the previous device. 


SO 


Serial Output 





Serial data is output on the Serial Output (SO) pin. Data is clocked out LSB or MSB depending on the Direction 
pin programming. During Expansion the SO pins are tied together. 


FF 


Full Flag 





When FFgoes low, the device is full and further WRITE operations are inhibited. When FF is high, the device is not 
full. 


EF 


Empty Flag 





When HF goes low, the device is empty and further READ operations are inhibited . When EF is high , the device is 
not empty. 


HF 


Half Full Flag 





When RF is LOW, the device is more than half full. When HF is HIGH, the device is empty to half full. 


RSOX/AEF 


Read Serial 
Out Expansion, 
Almost Empty, 
Almost Full Flag 





This is a dual purpose output. In the single device configuration (RSIX HIGH), this is an AEF output pin. When 
A~EF is LOW, the device is empty to 1/8 full - 1 or 7/8 full + 1to full. When A"EF is HIGH, the device is1/8 full up to 
7/8 full. In the Expansion configuration (RSOX connected to RSIX of the next device) a pulse is sent from RSOX 
to RSIX to coordinate the width, depth or daisy chain expansion. 


Vcc 


Power Supply 




Single power supply of 5V. 


GND 


Ground 




Single ground of 0V. 
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IDT721 05/721 15/72125 CMOS PARALLEL-TO-SE 
FIFO 256 x 16-BIT, 512 x 16-BIT, 1024 x 16-BIT 


RIAL 






COMMERCIAL TEMPERATURE RANGE 


STATUS FLAGS 


NUMBER OF WORDS 
IN FIFO 


FF 


T^F 


RF 


ET 


IDT72105 


1DT72115 


IDT72125 











H 


L 


H 


L 


1-31 


1-63 


1-127 


H 


L 


H 


H 


32-128 


64-256 


128-512 


H 


H 


H 


H 


129-224 


257-448 


513-896 


H 


H 


L 


H 


225-255 


449-511 


897-1023 


H 


L 


L 


H 


256 


512 


1024 


L 


L 


L 


H 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


UNIT 


V TERM 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


0to+70 


°C 


T BIAS 


Temperature Under Bias 


-55 to +125 


°C 


T STG 


Storage Temperature 


-55 to +125 


°C 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v cc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V| H 


Input High Voltage 


2.0 


- 


- 


V 


V IL (D 


Input Low Voltage 


- 


- 


0.8 


V 



NOTE: 

1 . 1 .5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%,T A = 0°Cto +70°C) 



SYMBOL 


PARAMETER 


MIN. 


IDT72105 

IDT72115 

IDT72125 

COMMERCIAL 

TYP. 


MAX. 


UNIT 


l, L (1) 


Input Leakage Current (Any Input) 


-1 


- 


1 


uA 


l 0L (2) 


Output Leakage Current 


-10 


- 


10 


uA 


V H 


Output Logic "1 " Voltage l 0UT = -2mA (5) 


2.4 


- 


- 


V 


Vol 


Output Logic "0" Voltage l 0UT = 8mA < 6 ) 


- 


- 


0.4 


V 


'CC1 0) 


Power Supply Current 


- 


90 


140 


mA 


'CC2 ( 3 ) 


Average Standby Current 

(R = W = RS = FE/DIR = V IH ) 


- 


8 


12 


mA 


!cc3(L) (3 ' 4) 


Power Down Current 


- 


- 


8 


mA 



NOTES: 

1 . Measurements with 0.4 < V, N < V 0UT . 

2. RS <V| L ,0.4<VouT^V C c 

3. Ice measurements are made with outputs open. 



4. RS = FL/DIR = W = R = V cc -0.2V; all other inputs > V cc -0.2V or < 0.2V 

5. For SO, Iout - -4mA 

6. For SO, I out - 16mA 
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IDT72105/721 15/72125 CMOS PARALLEL-TO-SERIAL 
FIFO 256 x 16-BIT, 512 x 16-BIT, 1024 x 16-BIT 






COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A = 0°C to +70°C) 


SYMBOL 


PARAMETER 


FIGURE 


72105x25 

72115x25 

72125x25 

MIN. MAX. 


72105x50 

72115x50 

72125x50 

MIN. MAX. 


72105x80 

72115x80 

72125x80 

MIN. MAX. 


72105x120 

72115x120 

72125x120 

MIN. MAX. 


UNIT 


ts 


Parallel Shift Frequency 


- 


22.2 


15 


10 


7 


MHz 


tsocp 


Serial Shift Frequency 


- 


50 


40 


28 


25 


MHz 




two 


Write Cycle Time 


1 


35 


65 


100 


140 


ns 


twPW 


Write Pulse Width 


1 


25 


50 


80 


120 


ns 


*WR 


Write Recovery Time 


1 


10 


15 


20 


20 


ns 


*DS 


Data Set-up Time 


1 


10 


15 


15 


20 


ns 


*DH 


Data Hold Time 


1 





5 


5 


10 


ns 




*SOCP 


Serial Clock Cycle Time 


2 


20 


25 


35 


40 


ns 


*socw 


Serial Clock Width High/Low 


2 


8 


10 


15 


18 


ns 


*SOPD 


SOCP Rising Edge to SO Valid 
Data 


2 


10 


12 


- 17 


20 


ns 


*SOhZ 


SOCP Rising Edge to SO at 
High Z* 1 * 


2 


3 10 


3 12 


3 17 


3 20 


ns 


*SOLZ 


SOCP Rising Edge to SO at 
LowZ< 1 > 


2 


3 10 


3 12 


3 17 


3 20 


ns 




*wef 


Write High to EF High 


4,5 


20 


25 


35 


40 


ns 


*WFF 


Write Low to FF Low 


3,6 


30 


40 


50 


60 


ns 


Wf 


Write Low to Transitioning HF, AEF 


7 


30 


40 


50 


60 


ns 


*WPF 


Write Pulse Width After FF High 


6 


25 


50 


80 


120 


ns 


*SOCEF 


SOCP Rising Edge to EF Low 


4,5 


20 


25 


35 


40 


ns 


*SOCFF 


SOCP Rising Edge to FF High 


3,6 


30 


40 


50 


60 


ns 


*SOCF 


SOCP Rising Edge to Transitioning 
RF.AEF 


7 


30 


40 


50 


60 


ns 


*REFSO 


SOCP Delay After EF High 


5 


35 


65 


100 


140 


ns 




tpisc 


Reset Cycle Time 


8 


35 


65 


100 


140 


ns 


tRS 


Reset Pulse Width 


8 


25 


50 


80 


120 


ns 


^RSS 


Reset Set-up Time 


8 


25 


50 


80 


120 


ns 


*RSR 


Reset Recovery Time 


8 


10 


15 


20 - 


20 


ns 




*FLS 


FT Set-up Time to PIS Rising Edge 


9 


5 


7 


10 


10 


ns 


*FLH 


FT Hold Time to R5 Rising Edge 


9 








5 


5 


ns 


*DIRS 


D!R Set-up Time to SOCP Rising Edge 


9 


5 


7 


10 


10 


ns 


tDIRH 


DIR Hold Time from SOCP Rising 
Edge 


9 





- 


5 


5 


ns 


tsOXDI 


SOCP Rising Edge to RSOX 
Rising Edge 


9 


3 11 


3 15 


3 20 


3 20 


ns 


*SOXD2 


SOCP Rising Edge to RSOX 
Falling Edge 


9 .. 


3 11 


3 15 


3 20 


3 20 


ns 


*SIXS 


RSIX Set-up Time to SOCP 
Rising Edge 


9 


5 


7 " 


10 


10 


ns 


tsiXH 


RSIX Hold Time from SOCP 
Rising Edge 


9 








5 


5 


ns 



NOTE: 

1. Guaranteed by design minimum times, not tested. 
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I DT721 05/721 15/72125 CMOS PARALLEL-TO-SERIAL 
FIFO 256 x 1 6-BIT, 512x1 6-BIT, 1 024 X 1 6-BIT 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



D.UT 



Rx< 2 > 
^ VW- 



40pF< 1 > : 



x 2.0V 



CAPACITANCE <t a = +25°c,f = lomhz) 



SYMBOL 


PARAMETERS) 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


v lN =ov 


10 


PF 


C OUT 


Output Capacitance 


V ut= 0V 


12 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



Figure A. Output Load. 

1. Includes jig and scope capacitances. 

2. For SO, Rx = 100Q. For all other outputs, Rx = 200Q. 



FUNCTIONAL DESCRIPTION 

Parallel Data Input 

The device must be reset before beginning operation so that all 
flags are set to location zero. In width or depth expansion the First 
Load pin (FL/) must be programmed to indicate the first device. 

The data is written into the FIFO in parallel through the Do-15 
input data lines. A write cycle is initiated on the falling edge of the 
Write (W) signal provided the Full Flag (FF) is not asserted. If the W 



signal changes from HIGH-to-LOW and the Full Flag (FF) is al- 
ready set, the write line is inhibited internally from incrementing the 
write pointer and no write operation occurs. 

Data set-up and hold times must be met with respect to the ris- 
ing edge of Write. The_data is written to the RAM at the write pointer. 
On the rising edge of W, the write pointer is incremented. Write op- 
erations can occur simultaneously or asynchronously with read 
operations. 




W 




Figure 1. Write Operation 



Serial Data Output 

The serial data is output on the SO pin. The data is clocked out 
on the rising edge of SOCP providing the Empty Flag (EF) is not 
asserted. If the Empty Flag is asserted then the next data word is 
inhibited from moving to the output register and being clocked out 
by SOCP. 



The serial word is shifted out Least Significant Bit or Most Sig- 
nificant Bit first depending on the FL/DIR level during operation. A 
LOW on DIR will cause the Least Significant Bit to be read out first. 
A HIGH on DIR will cause the Most Significant Bit to be read out 
first. 
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I DT721 05/721 15/72125 CMOS PARALLEL-TO-SERIAL 
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SOCP 



so 



so 
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Figure 2. Read Operation 
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FF 
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1 n-1 
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FIRST WRITE 




Figure 3. Full Flag from Last Write to First Read 



S6-88 



I DT721 05/721 15/72125 CMOS PARALLEL-TO-SERIAL 
FIFO 256 x 16-BIT, 512 x 16-BIT, 1024 x 16-BIT 



"I 
COMMERCIAL TEMPERATURE RANGE 



w 



SOCP 



EF 



SO 



_jOAA 



LAST READ NO READ FIRST WRITE ADDITIONAL FIRST READ 

WRITES 



1 n-1, 



\ 



L 



NOTE1 



— flB f-»«» y 



^^ r ^^ 



~ *" *WEF 



S 



.0 ... 1 n-1 

AAA 



■®C 



VALID 



Figure 4. Empty Flag from Last Read to First Write 

NOTE: 

1 . SOCP should not be clocked until EF goes high. 



DATA,. 



W 



EF 



SOCP 



SO 




Figure 5. Empty Boundry Condition Timing 



NOTE: 

1. SOCP should not be clocked until EF goes high. 
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COMMERCIAL TEMPERATURE RANGE 



SOCP 



FF 



W 



DATA, N 



SO 




tsOCFF— *" 



*WFF 



f 



\ 



"*- *SOPD — *■ 



-®( 



-F 
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DATAqut VALID 



3®- 



Figure 6. Full Boundary Condition Timing 
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*EF 
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X 
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7/8 FULL 



X 
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PTY / 
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12— f 



Figure 7. Half Full, Almost Full and Almost Empty Timings 
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I DT721 05/721 15/721 25 CMOS PARALLEL-TO-SERIAL 
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COMMERCIAL TEMPERATURE RANGE 



S3 
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FLAG 
STABLE 



FLAG 
STABLE 



Figure 8. Reset 

NOTE: 

1 . 1=F, FF, HF and AEF may change status during Reset, but flags will be valid at t RSC . 
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Figure 9. Serial Read Expansion 
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IDT721 05/721 15/72125 CMOS PARALLEL-TO-SERIAL 
FIFO 256 x 16-BIT, 512 x 16-BIT, 1024 x 16-BIT 



COMMERCIAL TEMPERATURE RANGE 



OPERATING CONFIGURATIONS 

Single Device Mode 

The device must be reset before beginning operation so that all 
flags are set to location zero. In the standalone case, the RSIX line 



is tied HIG H and indicates sin gle d evice operation to the device. 
The RSOX/AEF pin defaults to AEF, and outputs the Almost Empty 
and Almost Full Flag. 



PARALLEL DATA IN 



Vcc 
SERIAL OUTPUT CLOCK 







V 








RSIX 
SOCP 


Do-15 


RSOX/A~EF 
SO 








-*■ 









ALMOST EMPTY/FULL FLAG 
SERIAL DATA OUT 



Figure 10. Single Device Configuration 



TABLE 1: RESET AND FIRST LOAD TRUE TABLE - 
SINGLE DEVICE CONFIGURATION 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


F*S 


FT 


DIR 


READ POINTER 


WRITE POINTER 


A"ET,ET 


FT 


FiF 


Reset 





X 


X 


Location Zero 


Location Zero 





1 


1 


Read/Write 


1 


X 


0,1 


Increment* 1 ) 


Increment* 1 ) 


X 


X 


X 



NOTE: 

1 . Pointer will increment if appropriate flag is HIGH. 



Width Expansion Mode 

In the cascaded case, word widths of more than 16 bits can be 
achieved by using more than one device. By tying the RSOX and 
RSIX pins together as shown in Figure 1 1 and programming which 
is the Least Significant Device, a cascaded serial word is achieved. 
The Least Significant Device is programmed by a LOW on the 
FL/DIR pin during reset. All other devices should be programmed 
HIGH on the FL/DIR pin at reset. 



PARALLEL DATA IN 



_L 



LOW AT RESET 



D _ 15 SOCP FE/DIR 

W FIFO#1 

RSIX RSOX SO 



HF 
HF 
FF 



The Serial Data Output (SO) of each device in the serial word 
must be tied together. Since the SO pin is three stated, only the 
device which is currently shifting out is enabled and driving the 
1-bit bus. NOTE: After reset, the level on the FL/DIR pin decides if 
the Least Significant or Most Significant Bit is read first out of each 
device. 

The three flag outputs, Empty (EF), Half Full (HF) and Full (FF), 
should be taken from the Most Significant Device (in the example, 
FIFO #2). The Almost Empty and Almost Full Flag is not available 
due to using the RSOX pin for expansion. 



r— SERIAL OUTPUT CLOCK 



£. 



HIGH AT RESET 



D 6 _ 31 SOCP FE/DIR EF 
W FIFO #2. HF 

RSIX RSOX SO FF 



EMPTY FLAG 
HALF FULL FLAG 
FULL FLAG 



-*• SERIAL DATA OUT 



Figure 1 1 . Width Expansion for 32-bit Parallel Data In 
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Depth Expansion (Daisy Chain) Mode 

The IDT 72105/15/25 can easily be adapted to applications 
where the requirements are for greater than 1024 words. Figure 12 
demonstrates Depth Expansion using three IDT72105/15/25 and 
an IDT74FCT138 Address Decoder. Any depth can be attained by 
adding additional devices. The Address Decoder is necessary to 
determine which FIFO to write data into. A byte of data should be 
written sequentially into each FIFO so that the RSOX/RSIX hand- 
shake can control reading out the data in the correct sequence. 
The I DT72 105/1 5/25 operate in the Depth Expansion Mode when 
the following conditions are met: 



1 . The first device must be designated by programming FL LOW at 
Reset. All other devices to be programmed HIGH. 

2. The Read Serial Out Expansion (RSOX) of each device must be 
tied to the Read Serial In Expansion (RSIX of the next device in 
the manner shown). 

3. External logic is needed to generate composite Ernpty^ Half Full 
and Full Flags. This requires the OR-ing of all EF, HF and FF 



4. The Almost Empty and Almost Full Flag is not available due to 
using the RSOX pin for expansion. 



PARALLEL DATA IN < 



00 
ADDRESS 
DECODER 01 
74FCT138 

10 



SERIAL OUTPUT CLOCK - 



LOW AT RESET 



*1 D _ 15 
-H W 



SOCP 



RSIX FT/DIR £F 
FIFO#1 HF 

RSOX SO ^ 



HIGH AT RESET 
I 



D -15 

W 
SOCP 



RSIX FL7DIR 
FIFO #2 
RSOX SO 



EF 
HF 
FF 



T 



HIGH AT RESET 



D -15 

W 



* SOCP 



RSIX FT/DIR 
FIFO #3 
RSOX SO 



FF 
HF 
FF 



£>- 



EMPTY 
FLAG 



£>- 



HALF FULL 
FLAG 




3> 



FULL 
FLAG 



—* SERIAL DATA OUT 



Figure 12. A 3Kx 16 Parallel-to-Serlal FIFO using the IDT72125 



TABLE 2: RESET AND FIRST LOAD TRUTH TABLE - 
WIDTH/DEPTH COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FE 


DIR 


READ POINTER 


WRITE POINTER 


ET 


HF, FF 


Reset-First Device 








X 


Location Zero 


Location Zero 





1 


Reset all Other Devices 





1 


X 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


0.1 


X 


X 


X 


X 



! NOTE: 

1. RS" = Reset Input, FT/DIR = First Load/Direction, FF = Empty Flag Output HF - Half Full Flag Output, FF - Full Flag Output 
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Compound Expansion (Daisy Chain) Mode 

The IDT721 05/1 5/25 can be expanded in both depth and width 
as Figure 13 indicates: 
1. The RSOX-to-RSIX expansion signals are wrapped around 

sequentially. 



2. The write (W) signal is expanded in width. 

3. Flag signals are only taken from the Most Significant Devices. 

4. The Least Significant device In the array must be programmed 
with a LOW on FL/DIR during reset. 



PARALLEL DATA IN 



ADDRESS 

DECODER 

74FCT138 

00 01 10 



JE 



D _ 15 SOCP FL7DIR pp 
-*J W FIFO#1 HF 

RSIX RSOX SO FF 



X 



T. 



Do_ 15 SOCP FL7DIR pp 
W FIFO #3 RF 

RSIX RSOX SO FF 



T 



D _ 15 SOCP FE/DIR pp 
-H W FIFO #5 RF 

RSIX RSOX SO FF 



t: 



-r 



D 16 _ 31 SOCP FL7DIR pp 
W FIFO #2 RF 

RSIX RSOX SO FF 



X 



D 16 _ 31 SOCP FL/DIR pp 
W FIFO#4 RF 

RSIX RSOX SO FF 



izn: 



^ D 16 _ 31 SOCP FE/DIR pp 

W . FIFO #6 RFKH 

RSIX RSOX SO FF 



SERIAL OUTPLTT CLOCK 
LOW ON RESET 
HIGH ON RESET 



3> 



EMPTY 
FUG 



5> 



HALF FULL 
FLAG 



5> 



FULL 
FLAG 



-*- SERIAL DATA OUT 



ORDERING INFORMATION 



Figure 13. A 3Kx 32 Parallel-to-Serlal FIFO using the IDT72125 



IDT 



XXXXX 

Device Type 



A 
Power 



999 A 

Speed Package 



TP Plastic THINDIP (300mil) 

TC Sidebraze THINDIP (300mil) 

SO Small Outline (Gull Wing) 



25 l (50'M'Hz serial shift rate) 

50 . (40MHz serial shift rate) 

80 r ~" (28MHz serial shift rate) 

120 (25MHz serial shift rate) 

L Low Power 



72105 256 x 16-Bit Parallel-to-Serial FIFO 

72115 512 x 16-Bit Parallel-to-Serial FIFO 

72125 1024 x 16-Bit Parallel-to-Serial FIFO 



Parallel Access Time (t A ) 



S6-94 




CMOS PARALLEL-TO-SERIAL 
FIFO 2048 x 9-BIT 
& 4096 x 9-BIT 



IDT 72131 
IDT 72141 



FEATURES: 

• 35ns parallel port access time 

• 50MHz serial port shift rate 

• Easily expandable in depth and width 

• Programmable word lengths including 7-9, 16-18, and 32-36 
bits using Flexishift ™ serial output without using any additional 
components 

• Multiple status flags: Full, Almost-Full (1/8 from full), Half-Full, 
Almost-Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write operations 

• Dual-ported zero fall-through time architecture 

• Retransmit capability in single device mode 

• Produced with high performance, low-power CEMOS™ 
technology 

• Available in 28-pin ceramic and plastic DIP, 32-pin LCC and 
J-leaded PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT72131/72141 are high-speed, low power parallel-to- 
serial FIFOs. These FIFOs are ideally suited to serial communica- 
tions applications, tape/disk controllers, and local area networks 
(LANs). The IDT72131/72141 can be configured with the IDT's 
serial-to-parallel FIFOs (IDT721 32/721 42) for bidirectional serial 
data buffering. 

The FIFO has a 9-bit parallel input port and a serial output port. 
Wider and deeper parallel-to-serial data buffers can be built using 
multiple IDT72131/72141 chips. IDTs unique Flexishift™ serial 
expansion logic (SOX, NR) makes width expansion possible with 
no additional components. These FIFOs will expand to a variety of 
word widths including 8, 9, 16, and 32 bits. The IDT72131/141 can 
also be directly connected for depth expansion. 

Five flags are provided to monitor the FIFO. The full and empty 
flags prevent any FIFO data overflow or underflow conditions. The 
almost-full (7/8), half-full, and almost-empty (1/8) flags signal 
memory utilization within the FIFO. 

The IDT72131/72141 is fabricated using IDT's high-speed sub- 
micron CEMOS ™ technology. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883; 
Class B. 




FUNCTIONAL BLOCK DIAGRAM 



W- 



WRITE 
POINTER 



iz 



• 

RAM ARRAY 
2048x9 
4096 X 9 



R5 • 
FT7RT 

XT ■ 



RESET LOGIC 



EXPANSION 
LOGIC -■■•; 



■X07 



FLAG 
LOGIC 



NEXT READ 
POINTER 



■EF 

'7HF 
■FF 



NR 



iy 



n 



SOCP 



-N SERIAL OUTPUT 
"Vl CIRCUITRY 



■sox 
so 



Q4,Q6,Q7,Q8 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 



D4C2 
D 3 C3 
D 2 C4 
D^s 
D Ee 
XI C 7 

SOX C a, 
SOCP E 9 
• SO C 10 

AETC11 
FFC12 

■ ■ ' Q 4 C 13 

GND E 14 



28 
27 
26 
25 
24 

P28-1 23 
& 22 

D28-1 ■ 
21 

20 



IJVcc 
^D 5 

UDe 

UFL7RT 
DES . 
HEF_ 
H XO/HF 
U GND 



INDEX 



Q Q O £ > Q Q 



DIP 
TOP VIEW 




PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


D -D 8 


Inputs 


I 


Data inputs for 9-bit wide data. 


E5 


Reset 


I 


When R~5 is set low, internal READ and WRITE pointers are set to the first location of the RAM array. HF and FF go 
high, and AEF and FF go low. A reset is required before an initial WRITE after power-up. W must be high and 
SCOP low during F5 cycle. SOCP must have also completed its serial word so that NR is high. 


W 


Write 


' 


A write cycle is initiated on the falling edge of WRITE if the Full Flag {FF) is not set. Data set-up and hold times must 
be adhered to with respect to the rising edge of WRITE. Data is stored in the RAM array sequentially and independ- 
ently of any ongoing read operation. 


SOCP 


Serial Output 
Clock 


: ■■"' 


A serial bit read cycle is initiated oh the rising edge of SOCP if the Empty Flag (FF) is not set. In both Depth and 
Serial Word Width Expansion modes, all of the SOCP pins are tied together. 


RR" 


Next Read 


' 


To program the Serial Out data word width, connect RE with one of the Data Set pins (Q 4 , Q 6 , Q 7 and Q 8 ). For 
example, RE - Q7 programs for a 8-bit Serial Out word width. 


FL7RT 


First Load/ 
Retransmit 


I 


This is a dual purpose input. In the single device configuration (XI grounded), activating retransmit (FL7ET-low) 
will setthe internal READ pointer to the first location. There is no effect on the WRITE pointer. SOCP and W must be 
high before setting FL7RT low. Retransmit is not compatible with depth expansion. In the depth expansion con- 
figuration, FL7ET grounded indicates the first activated device. 


XT 


Expansion In 


I 


In the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, XT is connected to 
YO (expansion out) of the previous device. 


SOX 


Serial Output 
Expansion 


I 


In the Serial Output Expansion mode, SOX is tied high on the device that will source the lower order bits of the serial 
word. The device or devices that source the next higher order serial bits have their SOX pin tied to the Q 8 pin of the 
device that will source the next lower order bits of the serial word. Data is then clocked out least significant bit first. 
For single device operation, SOX is tied high. 


SO 


Serial Output 





Serial data is output on the Serial Output (SO) pin. Data is clocked out Least Significant Bit first. In the Serial Width 
Expansion mode the SO pins are tied together and each SO pin is tristated at the end of the byte. 


FF 


Full Flag 





When FFgoes low, the device is full and further WRITE operations are inhibited. When FF is high, the device is not 
full. 


FF 


Empty Flag 





When FF goes low, the device is empty and further READ operations are inhibited. When FF is high , the device is 
not empty. 


AFF 


Almost-Empty/ 
Almost-Full Flag 





When AEF is low, the device is empty to 1 /8 full or 7/8 to completely full. When AEF is high, the device is greater 
than 1/8 full, but less than 7/8 full. 


XU/HF 


Expansion Out/ 
Half-Full Flag 





This is a dual purpose output. In the single device configuration (XT grounded), the device is more than half full 
when RF is low. In the depth expansion configuration (Xu connected to XT of the next device), a pulse is sent from 
X0 to XI when the last location in the RAM array is filled. 


Q4.Q6. 
Q7 and Q 8 


Data Set 





The appropriate Data Set pin (Q 4 , Q 6 , Q 7 or Q 8 ) is connected to RE to program the Serial Out data word width. 
For example: Q 6 - RE programs a 7-bit word width, Q 8 - RE programs a 9-bit word width, etc. 


Vcc 


Power Supply 




Single Power Supply of 5V. 


GND 


Ground 




Single Ground at 10V. 
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STATUS FLAGS 


NUMBER OF WORDS 
IN FIFO 


FF 


AEF 


HF 


EF 


IDT72131 


IDT72141 








H 


L 


H 


L 


1-255 


1-511 


H 


L 


H 


H 


256-1024 


512-2048 


H 


H 


H ' ■ ■' 


H 


1025-1792 


2049-3584 


H 


H 


L 


H 


1793-2047 


3585-4095 


H 


L 


L 


H 


2048 


• 4096 


L 


L 


L 


H 



ABSOLUTE MAXIMUM RATINGS* 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


■out 


DC Output Current 


50 


.50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


v cc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


v« 


Input High Voltage 
Military 


2.2 


- 


- 


V 


V tL (i, 


Input Low Voltage 
Commercial & 
Military 


- 


'-■ 


0.8 


V 



NOTE: 

1 . 1.5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5V ±10%, Ta= 0°C to +70°C; Military: Vcc= 5V ±10%, T A = 



-55°Cto +125°C) 



SYMBOL 


PARAMETER 


IDT72131/IDT72141 

COMMERCIAL 

MIN. TYP. MAX. 


IDT72131/IDT72141 

MILITARY 

MIN. TYP. MAX. 


UNIT 


I IL {1) 


Input Leakage Current (Any Input) 


-1 - 1 


-10 - 10 


PA 


l 0L (2) 


Output Leakage Current 


-10 - 10 


-10 - 10 


uA 


Xdh 


Output Logic "1" Voltage 


2.4 - 


2.4 


V 


Vol 


Output Logic "0" Voltage . 


0.4 


- - 0.4 


V 


ICC1 0) 


Power Supply Current 


90 140 


100 160 


mA 


'CC2 ( 3 ) 


Average Standby Current 

(M = W = RST = FL7RT = V, H ) 


- 8 12 


12 25 


mA 


lcc3(L)< 3 ' 4 > 


Power Down Current 


- - 2 


4 


mA 


ICC3(S) (3 ' 4) 


Power Down Current 


8 


- - 12 


mA 



NOTES: 

1 . Measurements with 0.4 < V lN <V OUT . 

2. R>V iH . 0.4<V OU t<Vcc 

3. Ice measurements are made with outputs open. 

4. R5 = FL7RT = W = R - Vcc-0.2V; all other inputs > Vcc -0.2V or < 0.2V 
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AC ELECTRICAL CHARACTERISTICS (1) 

{Commercial: V cc = 5V ±10%, T A =0°C to +70°C; Military: V cc = 5V ±10%, T A = -55°C to + 125°C) 


SYMBOL 


PARAMETER 


COM'L 


MIL. 




MILITARY AND COMMERCIA 


L 


UNIT 


72131x35 

72141x35 

MIN. MAX. 


72131x40 

72141x40 

MIN. MAX. 


72131x50 
72141x50 
MIN. MAX. 


72131x65 

72141x65 

MIN. MAX. 


72131x80 

72141x80 

MIN. MAX. 


72131x120 
72141x120 
MIN. MAX. 


*S 


Parallel Shift Frequency 


22.2 


20 


15 


12.5 


10 


7 


MHz 


*SOCP 


Serial-Out Shift Frequency 


50 


50 


40 


33 


28 


25 


MHz 


PARALLEL INPUT MODE TIMINGS 




*DS 


Data Set-up Time 


18 


20 


30 ' -" 


30 


40 


40 - 


ns 


^H 


Data Hold Time 


o '■■■■- 





5 


10 


10 


10 


ns 


*wc 


Write Cycle Time 


45 


50 


65 


80 


100 


140 


ns 


t wpw 


Write Pulse Width 


35 


40 


50 


65 - 


80 


120 " — 


ns 


*WR 


Write Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


*WEF 


Write High to FF High 


30 


35 


45 


60 


60 


60 


ns 


*WFF 


Write Low to FF Low 


30 


35 


45 


60 


60 


60 


ns 


*WF 


Write Low to Transitioning HF, AEF 


45 


50 


65 


- 80 


- 100 


- 140 


ns 


*WPF 


Write PulseWidth After FT High 


35 


40 


50 ■■■-.. 


65 


80 - 


120 


ns 


SERIAL OUTPUT MODE TIMIMGS 




*SOHZ 


SOCP Rising Edge to SO at 
HighZO) 


5 16 


5 16 


5 26 


5 20 


5 25 


5 35 


ns 


^OLZ 


SOCP Rising Edge to SO at 
LowZO) 


5 22 


5 22 


5 22 


5 22 


5 30 


5 35 


ns 


^SOPD 


SOCP Rising Edge to Valid Data 
on SO 


18 


18 


- 18 


22 


30 


-;. 35 


ns 


*SOX 


SOX Set-up Time to SOCP 
Rising Edge 


5 


5 


5 - 


5 


5 


5 


ns 


*socw 


Serial In Clock Width High/Low 


8 . 


8 


10 


10 


15 - 


15 


ns 


*SOCEF 


SOCP Rising Edge 

(Bit - First Word) to HF Low 


- 20 


25 


25 


30 


30 


30 


ns 


*SOCFF 


SOCP Rising Edge to FF High 


30 


35 


40 - 


50 


- 60 


65 - 


ns 


*SOCF 


SOCP Rising Edge to FiF, AEF, High 


30 


35 


- 40 


- 50 


- . 60 


- 65 


ns 


*REFSO 


Recovery Time SOCP After E~F 
High 


35 


40 


50 - 


65 


80 - 


120 


ns 


RESET TIMINGS 
















*RSC 


Reset Cycle Time 


45 


50 


65 


80 


100 


140 


ns 


l RS 


Reset Pulse Width 


35 


40 


50 


65 


80 


120 


ns 


^SS 


Reset Set-up Time 


35 


40 


50 


65 


80 


120 


ns 


*RSR 


Reset Recovery Time 


10 


10 


15 


15 - 


20 


20 


ns 


*RSF1 


Reset to FF and AEF Low 


45 


50 


65 


80 


100 


140 


ns 


*RSF2 


Reset to FfF and FF High 


45 


-.".' 50 


65 


80 


100 


140 


ns 


RETRANSMIT TIMINGS 


*RTC 


Retransmit Cycle Time 


45 


50 


65 


80 


100 


140 


ns 


V 


Retransmit Pulse Width 


35 


40 


50 


65 


80 - ■ 


120 


ns 


*RTS 


Retransmit Set-up Time 


35 


40 


50 


65 


80 


120 


ns 


*RTR 


Retransmit Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


DEPTH EXPANSION MODE DELAYS 




txOL 


Read/Write to 5fO~ Low 


35 


40 


.-. 50 


65 


80 


120 


ns 


*XOH 


Read/Write to XO~ High 


35 


- .... 40 


50 


- 65 


80 


120 


ns - 


*x 


XT Pulse Width 


35 


40 


50 - 


65, - 


80 - 


120 


ns 


.*XIR 


XT Recovery Time 


10 


to 


10 .- 


10- 


10 


10 


ns . 


*XIS 


XI Set-up Time 


15 


15 


15 


15 


15 - 


15 


ns 



NOTE: 1. Guaranteed by design minimum times, not tested. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



D.U.T 



40pF* 



500Q 
-AA/V- 



1.5V 



CAPACITANCE (t a = +25°c,f = 1,0MHz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C|N - 


Input Capacitance 


v !N =ov 


10 


pF. 


C UT 


Output Capacitance 


V 0UT = 0V 


12 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



Figure A. Output Load. 

"Includes jig and scope capacitances. 



FUNCTIONAL DESCRIPTION 

Parallel Data Input 

The data is written into the FIFO in parallel through the Do-8 input 
data lines. A write cycle is initiated on the falling edge of theWrite 
(W) signal provided the Full Flag (FF ) is not assertecljf the W sig- : 
nal changes from HIGH-to-LOW and the Full Flag (FF) is already 



set, the write line is inhibited internally from incrementing the write 
pointer and no write operation occurs. 

Data set-up and hold times must be met with respect to the ris- 
ing edge of Write. Thedata is written to the RAM at the write pointer. 
On the rising edge of W, the write pointer is incremented. Write op- 
erations can occur simultaneously or asynchronously with read 
operations. 




W 




Figure 1. Write Operation 



Serial Data Output 

The serial data is output on the SO pin. The data is clocked out 
on the rising edge of SOCP providing the Empty Flag (EF) is not 
asserted. If the Empty Flag is asserted then the next data word is 
inhibited from moving to the output register and being clocked out 
by SOCP. NOTE: SOCP should not be clocked while the Empty 
Flag is low. If it is, then two things will occur. One, invalid data will 
be read by SOCP and two, SOCP wil I be out of sync with Next Read 



(NR). 

The serial word is shifted out Least Significant Bit first, that is the 
first bit will be Do , then Di and so on upto the serial word width. The 
serial word width must be programmed by connecting the appro- 
priate Data Set line (Q4, Qe, Q7, or Qs) to the NR input. The Data 
Set lines are taps off a digital delay line. Selecting one of these 
taps, programs the width of the serial word to be read and shifted 
out. 
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Figure 2. Read Operation 
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Figure 3. Full Flag from Last Write to First Read 
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LAST READ NO READ FIRST WRITE ADDITIONAL FIRST READ 

WRITES 



W 



SOCP 



EF 



SO 




Figure 4. Empty Flag from Last Read to First Write 



NOTE: 

1 . SOCP should not be clocked until HF goes high. 
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Figure 5. Empty Boundry Condition Timing 



NOTE: 

1 . SOCP should not be clocked until EF goes high. 
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Figure 6. Full Boundry Condition Timing 
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Figure 7. Half Full, Almost Full and Almost Empty Timings 
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Figure 8. Reset 

NOTES: 

1. EF, FF and HF may change status during Reset, but flags will be valid at t Rsc . 

2. NR" is set high by SOCP staying low at the completion of a serial word. 
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Figure 9. Retransmit 
NOTE: 

1 . FF, AEF, HF and FF may change status during Retransmit, but flags will be valid at t RTC . 
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Figure 10. Expansion-Out 
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Figure 11. Expansion-In 
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OPERATING CONFIGURATIONS 

Single Device Configuration 

In the standalone case, the SOX line is tied HIGH and not used. 
On the first LOW-to-HIGH of the SOCP clock, all of the Data Set 



lines {Q4 , Qs ) go low and a new serial word is started. The Data Set 
lines then go high on the equivalent SOCP clock pulse. This con- 
tinues until the Q line connected to NR goes high completing the 
serial word. The cycle is then repeated with the next LOW-to-HIGH 
transition of SOCP. 
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Figure 12. Eight-Bit Word Single Device Configuration 



TRUTH TABLES 

TABLE 1: RESET AND RETRANSMIT - 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XT 


READ POINTER 


WRITE POINTER 


aeF.eF 


FF 


HF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 


Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


X 


Read/Write 


1 


1 





Increment! 1 ) 


Increment! 1 ) 


X 


X 


X 



NOTE: 

1 . Pointer will increment if appropriate flag is HIGH. 



S6-105 



IDT72131/IDT72141 CMOS 

PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Width Expansion Configuration 

In the cascaded case, word widths of more than 9 bits can be 
achieved by using more than one device. By tying the SOX line of 
the least significant device HIGH and the SOX of the subsequent 
devices to the appropriate Data Set lines of the previous devices, a 
cascaded serial word is achieved. 

On the first LOW-to-HIGH clock edge of SOCP, all the lines go 
LOW. Just as in the standalone case, on each corresponding clock 
cycle, the equivalent Data Set line goes HIGH in order of least to 



most significant. When the Data Set line which is connected to the 
SOX input of the next device goes HIGH, the D of that device goes 
HIGH, thus cascading from one device to the next. The Data Set 
line of the most significant bit programs the serial word width by 
being connected to all NR inputs. 

The Serial Data Output (SO) of each device in the serial word 
must be tied together. Since the SO pin is three stated, only the de- 
vice which is currently shifting out is enabled and driving the 1-bit 
bus. 
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16-BITSWIDE 



SERIAL OUTPUT CLOCK 
V cc 




SOCP 




O a OF FIFO #1 
AND SOX OF 
FIFO #2 



~\. 



f 



V 



0« OF FIFO #2 
ANDNROF 
FIFO #1 
AND FIFO #2 



A. 



Figure 13. Width Expansion for 16-bit Parallel Data In. The Parallel Data In is tied to D -eOf FIFO #1 and D -e of FIFO #2 
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Depth Expansion (Daisy Chain) Mode 

The IDT72131/41 can be easily adapted to applications where 
the requirements are for greater than 2048/4096 words. Figure 14 
demonstrates Depth Expansion using three IDT72131/41. Any 
depth can be attained by adding additional IDT72131/41. The 
1DT721 31/41 operates in the Depth Expansion configuration when 
the following conditions are met: 

1 . Tine first device must be designated by grounding the First Load 
(FL) control input. 

2. Ail other devices must have FL in the high state. 



r 



FL7RT 



3. The ExpansionOut (XO) pin of each device must be tied to the 
Expansion In (XI) pin of the next device. 

4. External Idgic is needed to generate a composite Full Flag (FF ) 
and Empty Flag (EF). This requires the OR-ing of all EFs and 
OR-ing of all FFs (i.e., all must be set to generate the correct 
composite FF or EF ) . 

5. The Retransmit (RT) function and Half-Full Flag (HF) are not 
available in the Depth Expansion mode. 



iL 



XO D _ 7 
IDT72141 
SOX SO SOCP XT 



W 



SOCP* 



SO- 



j£ 



XO 
FL7RT "DT72141 

SOX SO SOCP XT 
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Figure 14. An 12Kx 8 Parallel-In Serial-Out FIFO 



TABLE 2: RESET AND FIRST LOAD TRUTH TABLE - 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


WS" 


FT 


XI 


READ POINTER 


WRITE POINTER 


EF 


FF 


Reset-First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset all Other Devices 


"0 


1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


X 


X 


X 



NOTES: 

1 . XT is connected to XO of previous device. 

2. RS = Reset Input, FL7RT = First Load/Retransmit, EF = 



Empty Flag Output, FF = Full Flag Output, XT = Expansion Input 
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ORDERING INFORMATION 



IDT 



xxxxx 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



P 

D 
J 
L 

35 

40 

50 . 

65 

80 

120 



72131 
72141 



Commercial (0°C to +70°C) 

Military (-55° C to +1 25° C) 
Compliant to MlL-STD-883, Class B 

Plastic DIP 

CERDIP 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 



(50MHz serial 
(50MHz serial 
(40MHz serial 
(33MHz serial 
(28MHz serial 
(25MHz serial 



shift rate) 
shift rate) 
shift rate) 
shift rate) 
shift rate) 
shift rate) 



Parallel Access Time (t A ) 



Standard Power 
Low Power 



2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 
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CMOS SERIAL-TO-PARALLEL 
FIFO 2048 x 9 BIT & 4096 x 9 BIT 



IDT 721 32 
IDT 72142 



FEATURES: 

• 35ns parallel port access time 

• 50 MHz serial port shift rate 

• Easily expandable in depth and width 

• Programmable word lengths including 8, 9, 16-18, and 32-36 
bits using Flexishift M serial input without any additional compo- 
nents 

• Multiple status flags: Full, Almost-Full (1/8 from full), Half-Full, 
Almost-Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write operations 

• Dual-ported zero fall-through time architecture 

• Retransmit capability in single device mode 

• Produced with high-performance, low-power CEMOS™ 
technology 

• Available in a 28-pin ceramic and plastic DIP, 32-pin LCC and 
J-leaded PLCC 

• Military product compliant to MlL-STD-883, Class B 



DESCRIPTION: 

The 1DT721 32/721 42 are high-speed, low-power serial-to- 
parallel FIFOs. These FIFOs are ideally suited to serial communi- 
cations applications, tape/disk controllers, and local area 
networks (LANs) . The IDT72132/72142 can be configured with the 
IDT's parallel-to-serial FIFOs (IDT72131/72141) for bidirectional 
serial data buffering. 

The FIFO has a serial input port and a 9-bit parallel output port. 
Wider and deeper serial-to-parallel data buffers can be built using 
multiple IDT72132/72142 chips. IDT's unique Flexishift™ serial 
expansion logic (SIX, NW) makes width expansion possible with 
no additional components. These FIFOs will expand to a variety of 
word widths including 8, 9, 16, and 32 bits. The IDT72132/142 can 
also be directly connected for depth expansion. 

Five flags are provided to monitor the FIFO. The full and empty 
flags prevent any FIFO data overflow or underflow conditions. The 
Almost-Full (7/8), Half-Full, and Almost-Empty (1/8) flags signal 
memory utilization within the FIFO. 

The IDT72132/72142 is fabricated using IDT's high-speed 
submicron CEMOS ™ technology. Military grade product is manu- 
factured in compliance with the latest revision of MIL-STD-883, 
Class B. 
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CEMOS and Flexishift are trademarks of Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 



RWC 


1 




28 


HVcc 


gndE 


2 




27 


3d 7 


xtc 


3 




28 


UD 8 


XEFC 


4 




25 


I1FE/RT 


FFC 


5 




24 


HR3 


Q E 


6 


P28-1 


23 


5 SI 


Oil" 


7 


& 


22 


Dsicp 


Q 2 E 


8 


D28-1 


21 


3 six 


Q3C 


9 




20 


USE 


Q 4 C 


10 




19 


HFF 


gndC 


11 




18 


HXG/HF 


RC 


12 




17 


U GND 


Q 5 C 


13 




16 


]Q 8 


QeC 


14 




15 


3Q? 






DIP 








TOP VIEW 





INDEX 



OOOg |j so 
22 2fe ;> Q Q 




'2 

CD 
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TOP VIEW 



PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


SI 


Serial Input 


I 


Serial data is shifted in least significant bit first. In the serial cascade mode, the Serial Input (SI) pins are tied 
together and SIX plus D7, D8 determine which device stores the data. 


R3 


Reset 


- 


When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM array. RF and FF go 
high, and AEF and FF go low. A reset is required before an initial WRITE after power-up. R must be high 
during a R3 cycle. 


RW 


Next Write 


I 


To program the Serial In word width, connect RW with one of the Data Set pins (D7, D8) 


SICP 


Serial Input Clock 


- 


Serial data is read into the serial input register on the rising edge of SICP. In both Depth and Serial Word Width 
Expansion modes, all of the SICP pins are tied together. 


R 


Read 


1 


When READ is low, data can be read from the RAM array sequentially, independent of SICP. In order for READ 
to be active, FF must be high. When the FIFO is empty (FF-low), the internal READ operation is blocked and 
Q0 - Q8 are in a high impedance condition. 


FT/ST 


First Load/ 
Retransmit 


1 


This is a dual purpose input. In the single device configuration (XT grounded), activating retransmit (FC/RT-low) 
will set the internal READ pointer to the first location. There is no effect on the WRITE pointer. SOCP and W must be 
high before setting FL7RT low. Retransmit is not possible in depth expansion. In the depth expansion con- 
figuration, FC/RT grounded indicates the first activated device. 


XT 


Expansion In 


1 


In the single device configuration, XT is grounded. In depth expansion or daisy chain expansion, XT is connected to 
Xc5 (expansion out) of the previous device. 


SIX 


Serial Input 
Expansion 


1 


In the Expansion mode, SIX pin is tied high on the device that will source the lower order bits of the serial 
word. The device or devices that source the next higher order serial bits have their SIX pin (or pins) tied to the 
D8 pin of the device that will source the next lower order bits of the serial word. For single device operation, 
SIX is tied high. 


UE 


Output Enable 


1 


When OF is set low, the parallel output buffers receive data from the RAM array. When UE is set high, parallel 
three state buffers inhibit data flow. 


Q0-Q8 


Data Output 





Data outputs for 9-bit wide data 


FF 


Full Flag 





When FF goes low, the device is full and data must not be clocked in by SOCP. When FF is high, the device is not 
full- 


FF 


Empty Flag 





When FF goes low, the device is empty and further READ operations are inhibited. When FF is high , the device is 
not empty. 


AFF 


Almost-Empty/ 
Almost-Full Flag 





When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, the device is greater 
than 1/8 full, but less than 7/8 full. 


XU/HF 


Almost-Empty/ 
Almost-Full Flag 





This is a dual purpose output. In the single device configuration (XT grounded), the device is more than half full 
when HF is low. In the depth expansion configuration (XO connected to XT of the next device) , a pulse is sent from 
XO to XT when the last location in the RAM array is filled. 


D7.D8 


Data Set 





The appropriate Data Set pin (D7, D8) is connected to RW to program the Serial In data word width. For 
example: Q7 - RW programs a 8-bit word width, Q8 - RW programs a 9-bit word width, etc. 


Vcc 


Power Supply 




Single power supply of 5V. 


GND 


Ground 




Single ground of 0V. 
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STATUS FLAGS 


NUMBER OF WORDS 
IN FIFO 


FT 


XEF 


FTF 


EF 


IDT72132 


IDT72142 


o 





H 


L 


H 


L 


1-255 


1-511 


H 


L 


H 


H 


256-1024 


512-2048 


H 


H 


H 


H 


1025-1792 


2049-3584 


H 


H 


L 


H 


1793-2047 


3585-4095 


H 


. L 


L 


H 


2048 


4096 


L 


L 


L 


H 



ABSOLUTE MAXIMUM RATINGS ( 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


"Tbias 


Temperature . 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


^cc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V !H 


Input High Voltage 
Commercial 


2.0 


- " 


. - 


V 


V, H 


Input High Voltage 
Military 


2-2 


- 


- 


V 


V lL d) 


Input Low Voltage 
Commercial & 
Military 


- 


- 


. 0.8 


V 



NOTE: 

1. 1.5V undershoots are allowed for 10ns once per cycle. 




DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5V ±10%.Ta= 0°Cto +70°C; Military: Vcc=5V ±10%,T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


IDT72132/IDT72142 

COMMERCIAL 

MIN. TYP. MAX. 


MIN. 


IDT72132/IDT72142 
MILITARY 
TYP. MAX. 


UNIT 


l lL (i); 


Input Leakage Current (Any Input) 


-1 - 1 


-10 


10 


uA 


i 0L (2) : 


Output Leakage Current 


-10 - 10 


-10 


10 


uA 


Voh- 


Output Logic "1" Voltage 


2.4 - - 


2.4 


_ 


V 


: v 0L 


Output Logic "0" Voltage . 


- 0.4 


-' 


- 0.4 


v 


; ICC1 (3) 


Power Supply Current 


- 90 140 


- 


100 160 


mA 


l C C2( 3 ) 


Average Standby Current 

(R = W = HST - FE/RT = V, H ) 


8 12 


- 


12 25 


mA 


lcc3(L)< 3 ' 4 ' 


Power Down Current 


- 2 


- 


4 


mA 


ICC3(S) (3 ' 4) 


Power Down Current 


8 


- 


12 


mA 



NOTES: 

1 . Measurements with 0.4 < V, N <V 0UT . 

2. R~>V, Hl 0.4<Vout<V cc 

3. Ice measurements are made with outputs open. 



4. RS = FE/RT = R = V CC -0.2V; all other inputs > V cc -0.2V or < 0.2V 
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AC ELECTRICAL CHARACTERISTICS * 

(Commercial: V cc = 5V ±10%, T A =0°C to +70°C; Military: V cc = 5V ±10%, T A = -55°C to +125°C) 


SYMBOL 


PARAMETER 


COM'L. 


MIL. 


MILITARY AND COMMERCIAL 




72132x35 
72142x35 
MIN. MAX. 


72132x40 
72142x40 
MIN. MAX. 


72132x50 
72142x50 
MIN. MAX. 


72132x65 
72142x65 
MIN. MAX. 


72132x80 
72142x80 
MIN. MAX. 


72132x120 
72142x120 
MIN. MAX. 


UNIT 


*s 


Parallel Shift Frequency 


- 22.2 


20 


- 15 


- 12.5 


10 


-'■ 7 


MHz 


tsicp 


Serial-ln Shift Frequency 


50 


50 


40 


33 


28 


- 25 


MHz 


t A 


Access Time 


35 


40 


- 50 


65 


80 


120 


ns 


*RR 


Read Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


*RPW 


Read Pulse Width 


35 


40 


50 


65 


80 


120 - 


ns 


*RC 


Read Cycle Time 


45 


50 


65 


80 


100 - 


140 - 


ns 


*RLZ 


Read Pulse Low to Data Bus at Low Z (1J 


5 


5 


10 - 


10 


10 


10 


ns 


*RHZ 


Read Pulse High to Data Bus at High Z (1) 


20 


25 


- 30 


30 


35 


35 


ns 


tpv 


Data Valid from Read Pulse High 


5 


5 


5 


5 


5 


5 


ns 


toEHZ 


Output Enable to High-Z (Disable)* 1 > 


- 15 


15 


15 


20 


25 


30 


ns 


*OELZ 


Output Enable to Low-Z (Enable)* 1 ' 


5 


5 


5 


5 - 


5 


5 


ns 


*AOE 


Output Enable to Data Valid (Q _ 8 ) 


20 


20 


- 22 


25 


30 


35 


ns 


tsis 


Serial Data in Set-up Time to SICP 
Rising Edge 


12 


12 


15 - 


15 


20 - 


20 


ns 


*SIH 


Serial Data in Hold Time to SICP 
Rising Edge 














5 - 


5 


ns 


l S1X 


SIX Set-Up Time to SICP Rising Edge 


5 


5 


5 


5 


5 - 


; 5 . . - 


ns 


*SICW 


Serial in Clock Width High/Low 


8 


8 


10 - 


10 


15 


15 


ns 


tsiCEF 


SICP Rising Edge (Bit - First Word) 
to HF High 


- 45 


50 


- 65 


80 


- 80 


80 


ns 


^SICFF 


SICP Rising Edge (Bit - First Word) 
to FF Low 


30 


35 


- 40 


50 


60 


60 


ns 


tsiCF 


SICP Rising Edge to HF, KEF 


45 


50 


65 


80 


80 


80 


ns . 


*RFFSI 


Recovery Time SICP After FF 
Goes High 


15 


15 


15 - 


15 


20 - 


20 


ns 


*REF 


Read Low to HF Low 


30 


35 


- 45 


60 


60 


60 


ns 


*RFF 


Read High to FF High 


30 


35 


45 


60 


60 


60 


ns 


tRF 


Read High to Transitioning HF and 
A~FF 


45 


50 


- 65 


80 


- 100 


140 


ns 


*RPE 


Read Pulse Width After IT High 


35 


40 


50 - 


65 


80 


120 


ns 


Irsc 


Reset Cycle Time 


45 


50 


65 - 


80 


100 - 


140 


ns 


*RS 


Reset Pulse Width 


35 


40 


50 - 


65 


80 


120 - 


ns 


*RSS 


Reset Set-up Time 


35 


40 


50 - 


65 


80 


120 - 


ns 


*RSR 


Reset Recovery Time 


10 


10 


15 


15 


20 


20 


ns 


*RSF1 


Reset to HF and ^EF Low 


45 


50 


- 65 


- 80 


- 100 


140 


ns 


*RSF2 


Reset to HF and FF High 


45. 


50 


- 65 


80 


- 100 


140 


ns 


tRTC 


Retransmit Cycle Time 


45 


50 - 


65 - 


80 - 


100 - 


140 


ns 


tRT 


Retransmit Pulse Width 


35 


40 


50 


65 - 


80 - 


120 


ns 


*RTS 


Retransmit Set-up Time 


35 


40 


50 - 


65 - 


80 - 


120 


ns 


*RTR 


Retransmit Recovery Time 


10 


10 


15 - 


15 


20 


20 


ns 


txOL 


Read/Write to XT5 Low 


35 


40 


- 50 


65 


80 


- 120 


ns 


*XOH 


Read/Write to W High 


35 


40 


- 50 


65 


80 


120 


ns 


txi 


XT Pulse Width 


35 


40 


50 


65 


80 - 


120 


ns 


*XIR 


X7 Recovery Time 


10 


10 


10 


10 


10 - 


10 


ns 


*XIS 


XT Set-up Time 


16 


15 


15 - 


15 


15 - 


15 


ns 



NOTE: 

1. Guaranteed by design minimum times, not tested. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



D.U.T. 



40pF* : 



500Q 
-A/W- 



t 1.5V 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


v IN =ov 


10 


pF 


C OUT 


Output Capacitance 


V 0U T= 0V 


12 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 

FUNCTIONAL DESCRIPTION 

Serial Data Input 

The serial data is input on the SI pin. The data is clocked in on 
the rising edge of SICP providing the Full Flag (FF) is not asserted. 
If the Full Flag is asserted then the next data word is inhibited from 
moving into the RAM array. NOTE: SICP should not be clocked 
while the Full Flag is low. If it is, then the input data will be lost. 

tsicw 




Figure A. Output Load. 

* Includes jig and scope capacitances. 



The serial word is shifted in Least Significant Bit first. Thus, when 
the FIFO is read, the Least Significant Bit will come out on Q0 and 
the second bit is on Q1 and so on. The serial word width must be 
programmed by connecting the appropriate Data Set line (D7, D8) 
to the NW input. The data set lines are taps of a digital delay line. 
Selecting one of these taps, programs the width of the serial word 
to be read in. 



SICP 



SIX 



*six H- 
tsisK- 



f^-T^L^u 




-1/t s 



N-1(D 



-►Pa 



Figure 1. Write Operation 



Parallel Data Output 

A read cycle is initiated on the falling edge of Read (R) provided 
the Empty Flag is not set. The output data is accessed on a first-in/ 
first-out basis, independent of the ongoing^ write operations. The 
data is available t A after the fallingedge of R and the output bus Q 
goes into high impedance after R goes HIGH. 



Alternately, the user can access the FIFO by keeping R LOW 
and enabling data onjhe bus by asserting Output Enable (OE). 
When R is LOW, the OE signal enabfes data on the output bus. 
When R is LOW and OE is HIGH, the output bus is three-stated. 
When R is HIGH, the output bus is disabled irrespective of OE 



^ 



OE 



<Vs 



^ 



H 



■ VoE" 



<EX 



VALID 
DATA 



7 r 



><EX> 



*RHZ " 



X 



Figure 2. Read Operation 
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OE 



\ 



DOUBLE READ 
SAME DATA 



i ^ / 



\ 



J \ 



/WV valid VYVVYYW VAL|D >^VYWW> 

\AAA DATA MAMMA DATA )\/JJJJJj 



FIRST READ . 
INCREMENTED 



I 



NO DATA OUT 
READ POINTER 
INCREMENTED 



NO DATA OUT 
READ POINTER 
SAME DATA 



^ r 



Figure 3. Read and Output Enable Timings 



SICP 



FF 



LAST WRITE NO WRITE . FIRST READ ADDITIONAL FIRST WRITE 

READS 



-AAA 



1 n-1 



\ 



L 



NOTE1 



v_/a r 




1 n-1 

AAA 



NOTE: 

1. SICP should not be clocked until FF goes high. 



Figure 4. Full Flag from Last Write to First Read 



SICP 



~^^W^—J 



EF 



DATA 0UT ' 



LAST READ IGNORED 

READ 



■*— *REF 



\ 




VALID 



FIRST WRITE 
. 1 n-1 



3 C \AAAAA 



-F 



ADDITIONAL 
WRITES 



1 n-1 



FIRST READ 



\ 



-®C™E> 



Figure 5. Empty Flag from Last Read to First Write 
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SICP 



KF 



DATA r 



FIRST SERIAL-IN WORD ■+- SECOND SERIAL-IN WORD ■ 

1 n-1 1 




Figure 6. Empty Boundry Condition Timing 



FF 



SICP 



DATA 0UT 



/ 



*RFFSI — *■ 



£~~3 

* t WF c » 



Notel 



u i . n-i 



X 



t A — 



■w. 



NOTE: 

1 . SICP must remain low until after FF goes high. 



Figure 7. Full Boundry Condition Timing 
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n-2 n-1 



SICP 



HF 




Figure 8. Half Full, Almost Full and Almost Empty Timings 



RS 



SICP 



\ 



Effim 



BBEBF 



f 



XEF, EF 



mx, ummwmwmmw$mmm K 



~ <mmmmmmmmmmmmw^ 



HF, 



NOTE: 

1 . IF, FF and HF may change status during Reset, but flags will be valid at t RSC . 

Figure 9. Reset 
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RT 



~\ 



SICP 



t RT - 



J r 



HB& 



X$SS Z 



•* t ff 



EF, AEF, HF, FF 



NOTE: 



mmmmmmwmmmmzm 



\ 



FLAG VALID 



1 . EF, AEF, HF and FF may change status during Retransmit, but flags will be valid at t RTC . 

Figure 10. Retransmit 



WRITE TO LAST PHYSICAL LOCATION 
1 n-1 



SICP 



READ FROM LAST 
PHYSICAL LOCATION 



m 




Figure 11. Expansion-Out 



XI 



SICP 




/ 



I 



Figure 12. Expansion-ln 
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OPERATING CONFIGURATIONS 

Single Device Configuration 

In the standalone case, the SIX line is tied HIGH and not used. 
On the first LOW-to-HIGH of the SICP clock, both of the Data Set 



lines {D 7 , D s ) go low and a new serial word is started. The Data Set 
lines then go high on the equivalent SICP clock pulse. This contin- 
ues until the D line connected to NW goes high completing the se- 
rial word. The cycle is then repeated with the next LOW-to-HIGH 
transition of SICP. 



SERIAL DATA IN 



SERIAL INPUT CLOCK 
V cc 









I 












SICP 

SIX 

NW 


SI 


Q<>-8 

XT 

D7 De 






» 




> 








. ■ , n 













*- PARALLEL DATA OUTPUT 
GND 



SICP 



*A. 



Ds ""\_ 



RW "~\_ 



S 



^ 



s 



V. 



y~\ 



.AA. 




Figure 13. Nine-Bit Word Single Device Configuration 



TRUTH TABLES 

TABLE 1: RESET AND RETRANSMIT - 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


PT5 


FT 


XT 


READ POINTER 


WRITE POINTER 


aet.eT 


FF 


HF 


Reset 





X 





Location Zero 


Location Zero 





1 


1 


Retransmit 


1 








Location Zero 


Unchanged 


X 


X 


X 


Read/Write 


1 


1 





Increment 0) 


Increment^) 


X 


X 


X 



NOTE: 

1 . Pointer will increment if appropriate flag is HIGH. 
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Width Expansion Configuration 

In the cascaded case, word widths of more than 9 bits can be 
achieved by using more than one device. By tying the SIX line of 
the least significant device HIGH and the SIX of the subsequent 
devices to the appropriate Data Set lines of the previous devices, a 
cascaded serial word is achieved. 



On the first LOW-to-HIGH clock edge of SICP, both the Data Set 
lines go LOW. Just as in the standalone case, on each correspond- 
ing clock cycle, the equivalent Data Set line goes HIGH in order of 
least to most significant. 



SERIAL DATA IN 



SERIAL-IN 
CLOCK 



SICP 
SIX 



SI 

FIF0#1 
NW D 7 



SICP 
SIX 



SI 
FIFO #2 
NW D 7 



Qo-7 



PARALLEL 
DATA OUT 




8 9 10 14 15 



SICP 



D 8 OF FIFO #1 
AND SIX OF 
FIFO #2 



~V 



/ 



V 



D 6 OF FIFO #2 
AND RW TO 
FIFO#1 
AND FIFO #2 



~V 



Figure 14. Serial-ln to Parallel-Out Data of 16 Bits 
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Depth Expansion (Daisy Chain) Mode 

The IDT72132/42 can be easily.adapted to applications where 
the requirements are for greater than 2048/4096 words. Figure 15 
demonstrates Depth Expansion using three 1DT721 32/42. Any 
depth can be attained by adding additional IDT72132/42. The 
IDT72132/42 operates in the Depth Expansion configuration when 
the following conditions are met: 
1. The first device must be designated by grounding the First Load 

(FL) control input. 



2. All other devices must have in the high state. : 

3. The Expansion Out (XU) pin and Expansion In (XI) pin of each 
device must be tied together. 

4. External logic is needed to generate a composite Full Flag (FF) 
and Empty Flag (EF). This requires the OR-ing of all s and OR- 
ing of aNFFs (i.e^all must be set to generate the correct com- 
posite (FF) or (EF). 

5. The Retransmit (RT) function and Half-Full Flag (HF) are not 
available in the Depth Expansion mode. 



r 



Qo-7 



IDT72142 



SIX 

FL7RT jffl 

SOX SI SICP XD~ XI D 7 

T 



SICP*- 






XO XI Q _ 7 

SIX IDT72142 

FT/RT RW 

SOX SI SICP D 7 



7=5>°°-> 



Figure 15. An 8Kx8 Serial-ln Parallel-Out FIFO 



TABLE 2: RESET AND FIRST LOAD TRUTH TABLE - 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XI 


READ POINTER 


WRITE POINTER 


EF 


FF 


Reset-First Device 








(1) 


Location Zero 


Location Zero 





1 


Reset all Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


X 


X 


X 


NOTE: 

1 . FJS" = Reset Input, FE/RT = First Load/Retransmit, HF = Empty Flag Output, FF = Full Flag Output, XT - Expansion Input 
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SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 

SERIAL 
DATA IN 



SERIAL 

INPUT -* 
CLOCK 



1 



SIX si 

SICP 

Qo-7 



D 7 
RW 

R 
XT XO~ 

T 



SIX SI 

SICP 

Q -7 



RW 

R 
Xl XT5 



SIX SI D 7 XS Xl 

SICP 



Qo-7 



RW 
R 



ni 



SIX si 
SICP 

QO-7 



SIX SI D 7 XOXI 

SICP 

Qo-7 



RW 
R 



RW 

R 

XT XO~ 

-T 



SIX SI D 7 XO~ XT 

SICP 

Qo-7 



RW 
R 



Pe-15 



*— READ 




PARALLEL DATA OUT 



Figure 16. An 8K x 24 Serial-ln, Parallel-Out FIFO Using Six IDT72142s 



ORDERING INFORMATION 



IDT 



XXXXX 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



P 

D 
J 

L 

35 
40 
50 
65 
80 
120 



72132 
72142 



S6-121 



Commercial (0°Cto +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 

CERDIP 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 



(50MHz serial shift rate) 
(50MHz serial shift rate) 
(40MHz serial shift rate) 
(33MHz serial shift rate) 
(28MHz serial shift rate) 
(25MHz serial shift rate) 

Standard Power 
Low Power 



2048 x 9-Bit Parallel-Serial FIFO 
4096 x 9-Bit Parallel-Serial FIFO 



Parallel Access Time (t A ) 




1024x1 8-BIT 

512 x 18-BIT CMOS 

SYNCHRONOUS FIFO 



ADVANCE 

INFORMATION 

IDT72215M/S 

IDT72225M/S 



FEATURES: 

• 1024 x 18-bit and 512 x 18-bit memory array structures 

• 20ns read/write cycle time 

• Easily expandable in depth and width 

• Read and write clocks can be independent or coincident 

• Dual-ported zero fall-through time architecture 

• Empty and full flags signal FIFO status 

• Programmable almost-empty and almost-full flags can be set to 
any depth 

• Almost-empty and almost-full flags work in depth expansion 

• Output enable puts output data bus in high-impedance state 

• Low power consumption 

• Produced with advanced submicron CEMOS ™ 
high-performance technology 

• Available in a 68-lead pin grid array (PGA), and plastic leaded 
chip carrier (PLCC) 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT72215 and IDT72225 are very high-speed, low-power 
first-in, first-out (FIFO) memories with synchronous read and write 
controls. The IDT72215 has a 512 x 18-bit memory array, while the 
IDT72225 has a 1024 x 18-bit memory array. These FIFOs are ap- 
plicable for a wide variety of data buffering needs, such as optical 
disk controllers, local area networks (LANs), and interprocessor 
communication. 

Both FIFOs have 18-bit input and output ports. The input port is 
cont rolled by a free-running clock (WCLK) , and a data input enable 
pin (WEN). Data is clocked into the synchronous FIFO on every 
clock when WEN is asserted. The output port is contro lled by an- 
other clock pin (RCLK) and another enable pin (REN). The read 
clock can be tied to the write clock for single clock operation or the 
two clocks can run Independent^ one another for dual clock 
operation. An output enable pin (OE) is provided on the read port 
for three-state control of the output. 

The synchronous FIFOs have two fixed flags, empty (EF) and 
full (FF), a nd tw o programmable flags, almost-empty (PAE) and 
almost-full (PAF). The offset loading of the programmable flags is 
controlled by a simple state machine, and is initiated by asserting 
the load pin (LD). 

The IDT72215 and IDT72225_are depth expandable using a 
daisy-chain technique. The pins XI and XO are used to expand the 
FIFOs. To permit programmable flags in depth expansion, a 
master component (IDT72215/225M) controls the flags, and 
the flags are ignored on all the other slave components 
(IDT72215/225S). 



PIN CONFIGURATION 



605958 5756 55545352 51 50494847 46 4544 




10111213 14 1516 1718192021 222324 25 26 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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CMOS PARALLEL FIFO 
64 x 4-BIT AND 64 x 5-BIT 



IDT 72401 
IDT72402 
IDT 72403 
IDT 72404 



FEATURES: 

• First-In/First-Out dual-port memory 

• 64 x 4 organization (IDT72401/03) 

• 64 x 5 organization (IDT72402/04) 

• IDT72401/02 pin and functionally compatible 
with MMI67401/02 

• RAM-based FIFO with low fall-through time 

• Low power consumption 
- Active: 175mW (typ.) 

• Maximum shift-rate -45MHz 

• High data output drive capability 

• Asynchronous and simultaneous read and write 

• Fully expandable by bit width 

• Fully expandable by word depth at 35MHz 

• IDT72403/04 have Output Enable pin to enable output data 

• High-speed data communications applications 

• High-performance CEMOS ™ technology 

• Available in CERDIP, plastic DIP and SOIC 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-86846 is pending listing on 
this function. Refer to Section 2/page 2-4. 

DESCRIPTION: 

The IDT72401 and IDT72403 are asynchronous, high- 
performance First-ln/First-Out memories organized 64 words by 4 



bits. The IDT72402 and IDT72404 are asynchronous, high- 
performance First-In/First-Out memories organized as 64 words 
by 5 bits. The IDT72403 and IDT72404 also have an Output Enable 
(OE) pin. The FIFOs accept 4-bit or 5-bit data at the data input 
(D -D 3( 4 ). The stored data stack up on a first-in/first-out basis. 

A Shift Out (SO) signal causes the data at the next to last word to 
be shifted to the output while all other data shifts down one location 
in the stack. The Input Ready (lR) signal acts like a flag to indicate 
when the input is ready for new data (IR '- HIGH) or to signal when 
the FIFO is full (IR = LOW). The Input Ready signal can also be 
used to cascade multiple devices together. The Output Ready 
(OR) signal is a flag to indicate that the output contains valid data 
(OR = HIGH) or to indicate that the FIFO is empty (OR = LOW). 
The Output Ready signal can also be used to cascade multiple de- 
vices together. 

Width expansion is accomplished by logically ANDing the Input 
Ready (IR) and Output Ready (OR) signals to form composite 
signals. 

Depth expansion is accomplished by tying the data inputs of 
one device to the data outputs of the previous device. The Input 
Ready pin of the receiving device is connected to the Shift Out pin 
of the sending device and the Output Ready pin of the sending de- 
vice is connected to the Shift In pin of the receiving device. 

Reading and writing operations are completely asynchronous, 
allowing the FIFO to be used as a buffer between two digital ma- 
chines of widely varying operating frequencies. The 45 MHz speed 
makes these FIFOs ideal for high-speed communication and con- 
troller applications. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 
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8 




9 


3 



Vcc 

SO 

OR 

Go 

Qi 

Q 2 

Q 3 

MR" 



NC/OE^C 
IRC 
si C 
D C 
DiC 
D 2 C 
D 3 C 
D4C 
GND C 



P18-1, 
D18-1 

& 
S018-1 



UV CC 

3 so 

3 OR 

DOo 
UQi 

:q 2 

Hg 3 

13 Q 4 

3.m 



DIP/SOIC 
TOP VIEW 



DIP/SOIC 
TOP VIEW 



INDEX- 



3 SQ 



2 Li 20 19 



XI3 4 

[]5 



P 7 
t]B 



1 




18 [IT 


NC 


Consult 




'17 d 


OR 


Factory 
L20-2 




16 [I] 

isc:i 


Go 
Qi 






14 d 


Q ? 


10 11 12 
n n n 


13 

n 






> g gtf 




2 






LCC 
TOP VIEW 









INDEX' 



NOTES: 

1. Pin 1: NC-No Connection IDT72401 

CE-IDT72403 

2. Pin 1: NC-No Connection IDT72402 

CJE-IDT72404 



Cerpack (IDT72404 Only) 
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ABSOLUTE MAXIMUM RATINGS ( 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND.. 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


Tstg 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATIN GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Military 
Supply Voltage 


4.5 


5.0 


5.5 


V 


V cc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage* 











V 


Yh 


Input High Voltage 


2.0 


- 


- 


V 


V,L<1> 


Input High Voltage 


- 


- 


0.8 


V 



NOTE: 

1 . 1 .5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%, T A = 0°C to +70°C; Military: \fcc 



5V ± 10%,T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


V IC (1 > ■ 


Input Clamp Voltage 




- 


- 


- 


I.L 


Low-Level Input Current 


V cc = Max., GND<V, <V CC 


-10 


■- 


uA 


l|H 


High-Level Input Current 


V cc = Max.,GND<V,<V cc 


- 


+ 10 


uA 


Vol 


Low-Level Output Current 


V C c = M'n- Iol = 8mA 


- 


0.4 


V 


Voh 


High-Level Output Voltage 


V C c = Min., 'oh = -4mA 


2.4 


■ - - ■ 


V 


los (2) 


Output Short-Circuit Current 


V cc = Max.,V = GND 


-20 , 


-90 


mA 


'hz 


Off-State Output Current 
(IDT72403 and IDT72404) 


V cc = Max., V = 2.4V 


- 


+ 20 


uA 


Ilz 


V cc = Max., V = 0.4V 


-20 


- 


uA 


I 0.4) 

■cc 


Supply Current 


V cc = Max.: f = 10MHz 

Commercial 

Military 




35 
45 


mA 



NOTES: 

1. FIFO is able to withstand a -1.5V undershoot for less than 10ns. 

2. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. Guaranteed but not tested. 

3. Ice measurements are made with outputs open. UE is HIGH for IDT72403/72404. 

4. For frequencies greater than 10MHz, Ice = 35mA + (1.5mA x [f - 10MHz]) commercial, and Ice = 40mA + (1.5mA x [f - 10MHz]) military. 
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OPERATING CONDITIONS 

(Commercial: V cc = 5.0V ±10%, T A = 



0°C to + 70°C; Military: V cc = 5V ± 10%, T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


FIGURE 


COMMERCIAL 


MILITARY AND COMMERCIAL 


UNIT 


IDT72401L45 
IDT72402L45 
IDT72403L45 
IDT72404L45 
MIN. MAX. 


IDT72401L35 
IDT72402L35 
IDT72403L35 
IDT72404L35 
MIN. MAX. 


IDT72401L25 
IDT72402L25 
IDT72403L25 
IDT72404L25 
MIN. MAX. 


IDT72401L15 
IDT72402L15 
IDT72403L15 
IDT72404L15 
MIN. MAX. 


IDT72401L10 
IDT72402L10 
IDT72403L10 
IDT72404L10 
MIN. MAX. 


W 1 > 


Shift In HIGH Time 


2 


9 


9 


11 


11 


11 


ns 


tsiL 


Shift In LOW Time 


2 


11 


17 


24 


25 


30 


ns 


*IDS 


Input Data Set-up 


2 

















ns 


*IDH 


Input Data Hold Time 


2 


13 


15 


20 


30 


40 


ns 


W 1) 


Shift Out HIGH Time 


5 


9 


9 


11 


11 


11 


ns 


*SOL 


Shift Out LOW Time 


5 


11 


17 


24 


25 


25 - 


ns 


l MRW 


Master Reset Pulse 


8 


20 


25 


25 


25 


30 


ns 


*MRS 


Master Reset Pulse to SI 


8 


10 


10 


10 


25 


35 


ns 


*SIR 


Data Set-up to IR 


4 


3 


3 


5 


5 - 


5 


ns 


*HIR 


Data Hold from IR 


4 


13 


15 


20 


30 


30 


ns 


t S 0R (4) 


Data Set-up to OR HIGH 


7 

















ns 



AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%, T A = 0°C to +70°C; Military: V cc = 5V ± 10%, T A : 



-55°Cto +125°C) 



SYMBOL 


PARAMETER 


FIGURE 


COMMERCIAL 


MILITARY AND COMMERCIAL 


UNIT 


IDT72401L45 
IDT72402L45 
IDT72403L45 
IDT72404L45 
MIN. MAX. 


IDT72401L35 
IDT72402L35 
IDT72403L35 
IDT72404L35 
MIN. MAX. 


IDT72401L25 
IDT72402L25 
IDT72403L25 
IDT72404L25 
MIN. MAX. 


IDT72401L15 
IDT72402L15 
IDT72403L15 
IDT72404L15 
MIN. MAX. 


IDT72401L10 
IDT72402L10 
IDT72403L10 
IDT72404L10 
MIN. MAX. 


■ f|N 


Shift In Rate 


2 


45 


35 


25 


15 


■ - ■ 10 


MHz 


t|RL< 1 ) 


Shift In to Input Ready LOW 


2 


18 


18 


21 


- 35 


40 


ns 


ttRHd) 


Shift In to Input Ready HIGH 


2 


- 18 


20 


- 28 


40 


45 


ns 


*OUT 


Shift Out Rate 


5 


45 


35 


25 


- 15 


10 


MHz 


t RL< 1 > 


Shift Out to Output Ready LOW 


5 


18 


18 


19 


35 


40 


ns 


W" 


Shift Out to Output Ready HIGH 


5 


18 


20 


34 


40 


55 


ns 


*ODH 


Output Data Hold (Previous Word) 


5 


5 


5 


5 


5 


5 


ns 


toDS 


Output Data Shift (Next Word) 


5 


20 


- 25 


35 


55 


55 


ns 


tpr 


Data Throughput or "Fall-Through" 


4.7 


25 


28 


40 


65 


65 


ns 


- "'mrorl 


Master Reset to OR LOW 


8 


- 25 


28 


35 


- 35 


40 


ns 


*MRIRH 


Master Reset to IR HIGH 


8 


25 


28 


35 


35 


40 


ns 


tMRQ 


Master Reset to Data Output LOW 


8 


20 


20 


25 


35 


40 


ns 


W 3 ' 


Output Valid from OT LOW 


9 


12 


15 


20 


30 


35 


ns 


T HZOE 


Output HIGH-Z from UE HIGH 


9 


12 


12 


15 


25 


30 


ns 


t IPH (2.4) 


Input Ready Puise HIGH 


4 


9 


9 


11 


11 


11 


ns 


WP 


Output Ready Pulse HIGH 


7 


9 


9 


11 


11 


11 


ns 



NOTES: 

1 . Since the FIFO is a very high-speed device, care must be exercised in the design of the hardware and timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of 0.1pF directly between V cc and GND with very short lead length is recommended. 

2. This parameter applies to FIFOs communicating with each other in a cascaded mode. IDT FIFOs are guaranteed to cascade with other IDT FIFOs of like 
speed grades. 

3. IDT72403 and IDT72404 only. 

4. Guaranteed by design but not currently tested. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



CAPACITANCE (T A = +25»c, f = i.omhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C,N 


Input Capacitance 


v IN = ov 


5 


PF 


C OUT 


Output Capacitance 


v olJT =ov 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 

2. Characterized values, not currently tested. 



ALL INPUT PULSES: 



3.0V ■ 



GND- 



<3ns -*■ 



90% y^~~ -e 90% 

10% - C 3 C 1Q% 



«*- <3ns 



560O 
\- f © OUTPUT 



' 1.1 KQ : 



30pF* 




* Includes jig and scope capacitances. 
Figure 1 . AC Test Load 



SIGNAL DESCRIPTIONS 
INPUTS: 

DATA INPUT (D _ 3t4 ) 

Data input lines. The IDT72401 and IDT72403 have a 4-bit data 
input. The IDT72402 and IDT72404 have a 5-bit data input. 

CONTROLS 

SHIFT IN (SI) 

Shift In controls the input of the data into the FIFO. When SI is 
HIGH, data can be written to the FIFO via the D . 3i 4 lines. 
SHIFT OUT (SO) 

Shift Out controls the output of data out of the FIFO. When SO is 
HIGH, data can be read from the FIFO via the Data Output (Qo_ 3 4 ) 
lines. 
MASTER RESET (MR) 

Master Reset clears the FIFO of any data stored within. Upon 
power up, the FIFO should be cleared with a Master Reset. Master 
Reset is active LOW. 



INPUT READY (IR) 

When Input Ready is HIGH, the FIFO is ready for new input data 
to be written to it. When IR is LOW the FIFO is unavailable for new 
input data. Input Ready is also used to cascade many FIFOs to- 
gether, as shown in Figures 10 and 1 1 in the Applications section. 
OUTPUT READY (OR) 

When Output Ready is HIGH, the output (Q _ 3 4 ) contains valid 
data. When OR is LOW, the FIFO is unavailable for new output 
data. Output Ready is also used to cascade many FIFOs together, 
as shown in Figures 10 and 11. 

OUTPUT ENABLE (OE) (IDT72403 AND IDT72404 ONLY) 

Output Enable is used to read FIFO data onto a bus. Output En- 
able is active LOW. 

OUTPUTS 

DATA OUTPUT (Qq-m) 

Data Output lines. The IDT72401 and IDT72403 have a 4-bit 
data output. The [DT72402 and IDT72404 have a 5-bit data output. 
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FUNCTIONAL DESCRIPTION 

These 64 x 4 and 64 x 5 FIFOs are designed using a dual-port. 
RAM architecture as opposed to the traditional shift register ap- 
proach. This FIFO architecture has a write pointer, a read pointer 
and control logic, which allow simultaneous read and write opera- 
tions. The write pointer is incremented by the falling edge of the 
Shift In (SI) control; the read pointer is incremented by the falling 
edge of the Shift Out (SO). The Input Ready (IR) signals when the 
FIFO has an available memory location; Output Ready (OR) siq- 
nals when there is valid data on the output. Output Enable (OE) 
provides the capability of three-stating the FIFO outputs. 
FIFO Reset 

The FIFO must be reset upon power up using the Master Reset 
(M R ) signal. This causes the FIFO to enter an empty state, signified 
by Output Ready (OR) being LOW and Input Ready (IR) being 
HIGH. In this state, the data outputs (Q - 3( 4 ) will be LOW. 
Data Input 

Data is shifted in on the LOW-to-HIGH transition of Shift In (SI). 
This loads input data into the first word location of the FIFO and 
causes Input Ready to go LOW. On the HIGH-to-LOW transition of 
Shift In, the write pointer is moved to the next word position and In- 
put Ready (IR) goes HIGH, indicating the readiness to accept new 
data. If the FIFO is full, Input Ready will remain LOW until a word of 
data is shifted out. 



Data Output 

Data is shifted out on the HIGH-to-LOW transition of Shift Out 
(SO). This causes the internal read pointer to be advanced to the 
next word location. If data is present, valid data will appear on the 
outputs and Output Ready (OR) will go HIGH. If data is not present, 
Output Ready will stay LOW indicating the FIFO is empty. The last 
valid word read from the FIFO will remain at the FIFO's output 
when it is empty. When the FIFO is not empty, Output Ready (OR) 
goes LOW on the LOW-to-HIGH transition of Shift Out. Previous 
data remains on the output until the HIGH-to-LOW transition of Shift 
Out (SO). 
Fall-Through Mode 

The FIFO operates in a fall-through mode when data gets shifted 
into an empty FIFO. After a fall-through delay the data propagates 
to the output. When the data reaches the output, the Output Ready 
(OR) goes HIGH. Fall-through mode also occurs when the FIFO is 
completely full. When data is shifted out of the full FIFO, a location 
is available for new data. After a fall-through delay, the Input Ready 
goes HIGH. If Shift In is HIGH, the new data can be written to the 
FIFO. 

Since these FIFOs are based on an internal dual-port RAM ar- 
chitecture with separate read and write pointers, the fall-through 
time (tpj) is one cycle long. A word may be written into the FIFO on 
a clock cycle and can be accessed on the next clock cycle. 



TIMING DIAGRAMS 



SHIFT IN 



INPUT READY 



INPUT DATA 



L — t slH — d« 



• 1/f.ts 






/ \ 



\ r 



■i/f.h 



/ v_ 



l IRH * 



^ / 



Figure 2. Input Timing 
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TIMING DIAGRAMS (Continued) 



SHIFT IN 



INPUT READY 



NOTE 2 



¥ 



.z 



NOTE1 



X 



NOTE 3 



~ \y NOTE 4 



NOTE 5 



f 



NOTE 6 



INPUT DATA 



STABLE DATA 



NOTES: 

1. Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 

2. Input Data is loaded into the first word. 

3. Input Ready goes LOW indicating the first word is full. 

4. The write pointer is incremented. 

5. The FIFO is ready for the next word. 

6. If the FIFO is full then the Input Ready remains LOW. 

NOTE: Shift In pulses applied while Input Ready is LOW will be ignored (see Figure 4). 




Figure 3. The Mechanism of Shifting Data Into the FIFO 



NOTE 2 



SHIFT OUT 



SHIFT IN 



INPUT READY 



INPUT DATA 



.J 
J~ 

IOTE 



V 



NOTE 3 
\ 



NOTE1 



NOTE 4 



J* t|PH \ 



STABLE DATA < 



NOTES: 

1. FIFO is initially full. 

2. Shift Out pulse is applied. 

3. Shift In is held HIGH. 

4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 

5. The write pointer is incremented. 



Figure 4. Data is Shifted In Whenever Shift In and Input Ready are Both HIGH 
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TIMING DIAGRAMS (Continued) 



SHIFT OUT 



OUTPUT READY 



J 



OUTPUT DATA 



- toDS- 



A-DATA 




B-DATA 



NOTE1 



C-DATA 



NOTES: 

1. This data is loaded consecutively A, B, C. 

2. Data is shifted out when Shift Out makes a HIGH to LOW transition. 



Figure 5. Output Timing 



SHIFT OUT (7) 



OUTPUT READY 



OUTPUT DATA 



NOTE 2 



/ 



NOTE 1 



X 



NOTE 3 



A-DATA 



\ 



NOTE 4 



NOTES 



Y 




NOTE 6 



B-DATA 



NOTES: 

1. Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied. 

2. Shift Out goes HIGH causing the next step. 

3. Output Ready goes LOW. 

4. Read pointer is incremented. 

5. Output Ready goes HIGH indicating that new data (B) is now available at the FIFO outputs. 

6. If the FIFO has only one word loaded (A DATA) then Output Ready stays LOW and the A DATA remains unchanged at the outputs. 

7. Shift Out pulses applied when Output Ready is LOW will be ignored. 



Figure 6. The Mechanism of Shifting Data Out of the FIFO 
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TIMING DIAGRAMS (Continued) 



SHIFT IN 



\ 



SHIFT OUT 



OUTPUT READY NOTE 1 



/ 



*SOR -*" 



DATA OUTPUT 

NOTE: 

1. FIFO initially empty. 



/ \ 

/ ■« t OPH *• \ 



X 



DATA VALID 



Figure 7. tp T and topH Specification 



MASTER RESET 



INPUT READY 



OUTPUT READY 



SHIFT IN 



DATA OUTPUT 



V -/ 



"^ 

NOTE 1 

/ 



1T~^ 



X 



f 



mmmmmmk 



NOTE: 

1. Worst case, FIFO initially full. 



Figure 8. Master Reset Timing 



OUTPUT ENABLE 



DATA OUT 



J^~ \ 



^H/TlP -»" 



> 



< 



NOTE: 

1 . High-Z transitions are referenced to the steady-state V OH - 500mV and V 0L + 500mV levels on the output. tH ZOE is tested with 5pF load capacitance 
instead of 30pF as shown in Figure 1 . 

Figure 9. Output Enable Timing, I DT72403 and IDT72404 Only 
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APPLICATIONS 



SHIFT IN 
INPUT READY 



DATA OUT 





SI OR 
IR SO 
D Qo 
Di Qi 
D 2 Q 2 

° 3 ™ ° 3 
MR 




SI OR 
IR SO 
Do Qo 
D, Qi 
D 2 Q 2 

D 3 TO ° 3 

MR 




* 


* 




.* 


* 




*" 






* 


* 




* 


* 











MR O- 



i 



OUTPUT READY 
SHIFT OUT 



DATA OUT 



NOTE: 

1 . FIFOs can be easily cascaded to any desired depth. The handshaking and associated timing between the FIFOs are handled by the inherent timing of the 



devices. 



Figure 10. 128 x 4 Depth Expansion 
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COMPOSITE 
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• 




) " 










































V 






Y 








Y 






































IR 
SI 
Do 
Di 
D 2 

D 3 


MR 


so 

OR 
Qo 
Qi 
Q 2 

Q 3 




IR 
SI 
Do 
Di 
D 2 
D 3 

MR 


SO 
OR 
Qo 

Qi 

Q 2 

Q 3 




IR 
SI 
Do 
Di 
D 2 
D 3 


MR 


so 

OR 
06 
Qi 
Q 2 
Q 3 






SHIFT IN 


































































Y 






i 








X 






— « 


p — 




— *- MR 



NOTES: 

1 . When the memory is empty, the last word read will remain on the outputs until the Master Reset is strobed or a new data word falls through to the output. 
However, OR will remain LOW, indicating data at the output is not valid. 

2. When the output data changes as a result of a pulse on SO, the OR signal always goes LOW before there is any change in output data and stays LOW 
until the new data has appeared on the outputs. Anytime OR is HIGH, there is valid stable data on the outputs. 

3. If SO is held HIGH while the memory is empty and a word is written into the input, that word will appear at the output after afall-through time. OR will go 
HIGH for one internal cycle (at least t rl ) and then go back LOW again. The stored word will remain on the outputs. If more words are written into the 
FIFO, they will line up behind the first word and will not appear on the outputs until SO has been brought LOW. 

4. When the Master Reset is brought LOW, the outputs are cleared to LOW, IR goes HIGH and OR goes LOW. If SI is HIGH when the Master Reset goes 
HIGH, the data on the inputs will be written into the memory and IR will return to the LOW state until SI is brought LOW. If SI is LOW when the Master Reset 
is ended, IR will go HIGH, but the data on the inputs will not enter the memory until SI goes HIGH. 

5. FIFOs are expandable in depth and width. However, in forming wider words, two external gates are required to generate composite Input and Output 
Ready flags. This is due to the variation of delays of the FIFOs. 

Figure 11 . 1 92 x 1 2 Depth and Width Expansion 
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ORDERING INFORMATION 



IDT XXXX 



XX 



XXX 



XX 



X 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



E 
D 
L 
P 
SO 

45 
35 
25 
15 
10 



72401 
72402 
72403 
72404 



Commercial (0°C to +70°C) 

Military <-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 



Cerpack {IDT72404 Only) 

CERDIP 

Leadless Chip Carrier 

Plastic Dip 

Small Outline IC 



Commercial Only 



Low Power 



Shift Frequency (MHz) 



64 x 4 FIFO 

64x5 FIFO 

64 x 4 FIFO with Output Enable 

64 x 5 FIFO with Output Enable 
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IDT 72413 



FEATURES: 

• First-In/First-Out dual-port memory— 45MHz 

• 64 x 5 organization 

• Low power consumption 
— Active: 200mW (typical) 

• RAM-based internal structure allows for fast fall-through time 

• Asynchronous and simultaneous read and write 

• Expandable by bit width 

• Cascadable by word depth at 25MHz and 35MHz 

• Half-Full and Almost-Full/Empty status flags 

• IDT72413 is pin and functionally compatible with the MM 16741 3 

• High-speed data communications applications 

• Bidirectional and rate buffer applications 

• High-performance CEMOS™ technology 

• Available in plastic DIP, CERDIP, LCC and SOIC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT72413 is a 64 x 5, high-speed First-In/First-Out (FIFO) 
that loads and empties data on a first-in/first-out basis. It is expand- 
able in bit width. The IDT72413 25MHz and 35MHz versions are 
cascadable in depth. 

The FIFO has a Half-Full Flag, which signals when it has 32 or 
more words in memory. The Almost-Full/Empty Flag is active 
when there are 56 or more words in memory or when there are 8 or 
less words in memory. 

The IDT72413 is pin and functionally compatible to the MM I 
67413. It operates at a shift rate of 45MHz. This makes it ideal for 
use in high-speed data buffering applications. The IDT72413 can 
be used as a rate buffer, between two digital systems of varying 
data rates, in high-speed tape drivers, hard disk controllers, data 
communications controllers and graphics controllers 

The IDT72413 is fabricated using IDT's high-performance 
CEMOS process. This process maintains the speed and high 
output drive capability of TTL circuits in low-power CMOS. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 




DIP/SOIC 
TOP VIEW 



LCC 

(CONSULT FACTORY) 

L20-2 



OUTPUT ENABLE 
(HE) 



DATA IN _ 

(D -4> 



FIFO 
INPUT 
STAGE 



(PR) 



MASTER . 
RESET 



-> 



INPUT (IR) 

READY-* 

SHIFT 

IN (SI) 



64x5 

MEMORY 

ARRAY 



INPUT 

CONTROL 

LOGIC 



FIFO 
OUTPUT 
STAGE 



REGISTER 

CONTROL 

LOGIC 



. DATA 0UT 
(Qo-4> 



OUTPUT 
-H CONTROL 
LOGIC 



(SO) SHIFT 
« OUT 

». OUTPUT 

(OR) READY 



FLAG 

CONTROL 

LOGIC 
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ABSOLUTE MAXIMUM RATINGS 



d) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^CCM 


Military 
Supply Voltage 


4.5 


5.0 


5.5 


V 


^CCC 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V.H 


Input 

High Voltage 


2.0 


- 


- 


V 


V |L {D 


Input 

Low Voltage 


- 


- 


0.8 


V 



NOTE: 

1. 1.5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

(Commercial: V cc = 5V±10%,T A = 0°C to +70°C, Military: V cc = 5V±10%,T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


V IC (D 


Input Clamp Voltage 




- 


- 




'lL 


Low-Level Input Current 


V cc = Max.; GND <V, < V cc 


-10 


- 


uA 


llH 


High-Level Input Current 


V cc = Max.; GND <V, < V cc 


- 


10 


uA 


Vol 


Low-Level Output Voltage 


V cc = Min. 


Iol ( Q 0-4) 


MIL. 


12mA 


- 


0.4 


V 


COM'L 


24mA 


Iol OR- OR)<2) 


8mA 


l 0L (HF, AF/E) 


8mA 


v 0H 


High-Level Output Voltage 


V cc = Min. 


'oh (O 0-4) 


-4mA 


2.4 


■ - 


V 


Ioh (IR. OR) 


-4mA 


l 0H (HF, AF/E) 


-4mA 


los< 3 > 


Output Short-Circuit Current 


V cc = Max. 


v = OV 


-20 


-90 


mA 


Ihz 


Off-State Output Current 


V cc = Max. 


V = 2.4V 


- 


+ 20 


pA 


Ilz 


V C c = Max. 


V = 0.4V 


-20 


- 


lcc< 4 > 


Supply Current 


V cc = Max. Inputs LOW, UE = HIGH, 


MIL. 


- 


70 


mA 


f = 25MHz 






COM'L. 


- 


60 


mA 



NOTES: 

1. FIFO is able to withstand a -1.5V undershoot for less than 10ns. 

2. Care should be taken to minimize as much as possible the DC and capacitive load on IR and OR when operating at frequencies above 25MHz. 

3. Not more than one output should be shorted at a time and duration of the short circuit test should not exceed one second. Guaranteed by design but not 
currently tested. 

4. Frequencies greater than 25MHz, !„ = 60mA + (1.5mA x [f - 25MHz]) commercial and L c = 70mA + (1.5mA x [f - 25MHz]) military. 
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OPERATING CONDITIONS 

(Commercial: V cc =5V±10%,T A =0°C to +70°C, Military: V cc = 5V±10%,T A = -55°Cto +125°C) 


SYMBOL 


PARAMETER 


FIGURE 


MILITARY AND COMMERCIAL 


COMMERCIAL 


UNIT 


IDT72413L45 
MIN. MAX. 


IDT72413L35 
MIN. MAX. 


IDT72413L25 
MIN. MAX. 


tsiH™ 


Shift In HIGH Time 


2 


9 


9 


16 


ns 


t S IL< 1 ) 


Shift In LOW Time 


2 


11 


17 


20 


ns 


t|DS 


Input Data Set-Up 


2 











ns 


t|DH 


Input Data Hold Time 


2 


13 


15 


25 


ns 


t S OH< 1 > 


Shift Out HIGH Time 


5 


9 


9 


16 


ns 


tSOL 


Shift Out LOW Time 


5 


11 


17 


20 


ns 


^MRW 


Master Reset Putse 


8 


20 . ■ - 


30 


35 


ns 


tMRSO) 


Master Reset to SI 


8 


20 


35 


35 


ns 



AC ELECTRICAL CHARACTERISTICS 

{Commercial: V cc =5V±10%,T A =0°C to +70°C, Military: V cc =5V±10%,T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


FIGURE 


MILITARY AND COMMERCIAL 


COMMERCIAL 


UNIT 


IDT72413L45 
MIN. MAX. 


IDT72413L35 
MIN. MAX. 


IDT72413L25 
MIN. MAX. 


f|N 


Shift In Rate 


2 


45 


35 


25 


MHz 


W 1 ' 


Shift In t to Input Ready LOW 


2 


18 


18 


28 


ns 


W 1 > 


Shift In | to Input Ready HIGH 


2 


18 


20 


25 


ns 


foUT 


Shift Out Rate 


5 


45 


35 


25 


MHz 


W 1 > 


Shift Out | to Output Ready LOW 


5 


18 


18 


28 


ns 


t RH< 1 > 


Shift Out i to Output Ready HIGH 


5 


18 


20 


25 


ns 


t0DH< 1 > 


Output Data Hold Previous Word 


5 


5 


5 


5 


ns 


toDS 


Output Data Shift Next Word 


5 


20 


20 


20 


ns 


t PT 0) 


Data Throughput or "Fall-Through" 


4,7 


25 


28 


40 


ns 


*MRORL 


Master Reset J, to Output Ready LOW 


8 


25 


28 


30 


ns 


tMRIRH (3) 


Master Reset f to Input Ready HIGH 


8 


25 


28 


30 


ns 


^mrirl' 21 


Master Reset I Input Ready LOW 


8 


25 


28 


30 


ns 


*MRQ 


Master Reset | to Outputs LOW 


8 


20 


25 


35 


ns 


*MRHF 


Master Reset I to Half-Full Flag 


8 


25 


28 


40 


ns 


*MRAFE 


Master Reset J. to AF/E Flag 


8 


25 


28 


40 


ns 


W 3 > 


Input Ready Pulse HIGH 


4 


5 


5 


5 


ns 


t PH< 3 > 


Output Ready Pulse HIGH 


7 


5 


5 


5 


ns 


W 3 > 


Output Ready f HIGH to Valid Data 


5 


5 


5 


7 


ns 


Ueh 


Shift Out | to AF/E HIGH 


9 


- 28 


28 


40 


ns 


*AEL 


Shift In t to AF/E 


9 


28 


28 


40 


ns 


Wl 


Shift Out t to AF/E LOW 


10 


28 


28 


40 


ns 


*AFH 


Shift In | to AF/E HIGH 


10 


28 


28 


40 


ns 


*HFH 


Shift In | to HF HIGH 


11 


28 


28 


40 


ns 


*HFL 


Shift Out t to HF LOW 


11 


28 


28 


40 


ns 


tp HZ C3) 


Output Disable Delay 


12 


12 


12 


15 


ns 


t PLZ (3) 


12 


12 


12 


15 


ns 


t PZL (3) 


Output Enable Delay 


12 


15 


15 


20 


ns 


tpZH< 3 > 


12 


15 


15 


20 


ns 



NOTES: 

1 . Since the Fl FO is a very high-speed device, care must be taken in the design of the hardware and the timing utilized within the design. Device grounding and 
decoupling is crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor supply 
decoupling and grounding. A monolithic ceramic capacitor of 0.1uF directly between V C c and GND with very short lead length is recommended. 

2. If the FIFO is not full. (IR = HIGH), MR J. forces IR to go LOW, and MRf causes IR to go HIGH. 

3. Guaranteed by design, but not currently tested. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


MAX. 


UNIT 


C IN 


Input Capacitance 


V,n=uV 


5 


PF 


CqUT 


Output Capacitance 


V O ut=0V 


7 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 

2. Characterized values, not currently tested. 



STANDARD TEST LOAD DESIGN TEST LOAD 

5V 5V 




TEST POINT 



30pF* 




2KQ 



30pF* 



* Includes jig and scope capacitances. 



RESISTOR VALUES FOR STANDARD TEST LOAD 



Iol 


R1 


R2 


24mA 
12mA 
8mA 


200Q 
390Q 
600Q 


300O 
760Q 
1200Q 




Figure 1. Output Load 



FUNCTIONAL DESCRIPTION: 

The IDT72413, 65 x 5 FIFO is designed using a dual-port RAM 
architecture as opposed to the traditional shift register approach. 
This FIFO architecture has a write pointer, a read pointer and con- 
trol logic, which allow simultaneous read and write operations. The 
write pointer is incremented by the falling edge of the Shift In (SI) 
control; the read pointer is incremented by the falling edge of the 
Shift Out (SO). The Input Ready (IR) signals when the FIFO has an 
available memory location; Output Ready (OR) signals when there 
is valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 

FIFO RESET 

The FIFO must be reset upon power up using the Master Reset 
(MR) signal. This causes the FIFO to enter an empty state signified 
by Output Ready (OR) being LOW and Input Ready (IR) being 
HIGH. In this state, the data outputs (Qo- 4 ) will be LOW. 

DATA INPUT 

Data is shifted in on the LOW-to-HIGH transition of Shift In (SI). 
This loads input data into the first word location of the FIFO and 
causes the Input Ready to go LOW. On the H I GH-to-LO W transition 
of Shift In, the write pointer is moved to the next word position and 
Input Ready (IR) goes HIGH indicating the readiness to accept new 
data. If the FIFO is full, Input Ready will remain LOW until a word of 
data is shifted out. 



DATA OUTPUT 

Data is shifted out on the HIGH-to-LOW transition of Shift Out 
(SO). This causes the internal read pointer to be advanced to the 
next word location. If data is present, valid data will appear on the 
outputs and Output Ready (OR) will go HIGH. If data is not present, 
Output Ready will stay LOW indicating the FIFO is empty. The last 
valid word read from the FIFO will remain at the FIFO's output 
when it is empty. When the FIFO is not empty, Output Ready (OR) 
goes LOW on the LOW-to-HIGH transition of Shift Out. 

FALL-THROUGH MODE 

The FIFO operates in a Fall-Through Mode when data gets 
shifted into an empty FIFO. After the fall-through delay the data 
propagates to the output. When the data reaches the output, the 
Output Ready (OR) goes HIGH. 

A Fall-Through Mode also occurs when the FIFO is completely 
full. When data is shifted out of the full FIFO, a location is available 
for new data. After a fall-through delay, the Input Ready goes HIGH. 
If Shift In is HIGH, the new data can be written to the FIFO. The fall- 
through delay of a RAM-based FIFO (one clock cycle) is far less 
than the delay of a shift register-based FIFO. 
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SIGNAL DESCRIPTIONS: 
INPUTS: 

DATA INPUT (D0-4) 

Data input lines. The IDT72413 has a 5-bit data input. 

CONTROLS: 

SHIFT IN (SI) 

Shift In controls the input of the data into the FIFO. When SI is 
HIGH, data can be written to the FIFO via the D0-4 lines. The data 
has to meet set-up and hold time requirements with respect to the 
rising edge of SI. 
SHIFT OUT (SO) 

Shift Out controls the output data from the FIFO. 
MASTER RESET (MR) 

Master Reset clears the FIFO of any data stored within. Upon 
power up, the FIFO should be cleared with a Master Reset. Master 
Reset is active LOW. 
HALF-FULL FLAG (HF) 

Half-Full Flag signals when the FIFO has 32 or more words in it. 



INPUT READY (IR) 

When Input Ready is HIGH, the FIFO is ready for new input data 
to be written to it. When IR is LOW, the FIFO is unavailable for new 
input data. Input Ready is also used to cascade many FIFOs 
together, as shown in Figure 13 in the Applications section. 

OUTPUT READY (OR) 

When Output Ready is HIGH, the output (Q0-4) contains valid 
data. When OR is LOW, the FIFO is unavailable for new output 
data. Output Ready is also used to cascade many FIFOs together, 
as shown in Figure 13 in the Applications section. 

OUTPUT ENABLE (OE) 

Output Enable is used to enable the FIFO outputs onto a bus. 
Output Enable is active LOW. 

ALMOST-FULL/EMPTY FLAG (AFE) 

Almost-Full/Empty Flag signals when the FIFO is 7/8 full (56 or 
more words) or 1/8 from empty (8 or less words). 

OUTPUTS: 

DATA OUTPUT (Q0-4) 

Data output lines, three-state. The IDT72413 has a 5-bit output. 



TIMING DIAGRAMS 



SHIFT IN 



INPUT READY 



INPUT DATA 



L — t S[H — ij* 



1 



•1/f,N 



7' 1 



A J 



■1/f.N 



f—\- 



MRH »■ 



=* / 



X 



Figure 2. Input Timing 
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TIMING DIAGRAMS (Continued) 



SHIFT IN < 7 > 



INPUT READY 



NOTE 2 



y= 



j. 



NOTE1 



X 



NOTE 3 



' \y NOTE 4 



NOTE 5 



t 



NOTE 6 



INPUT DATA 



STABLE DATA ■ 



NOTES: 

1. Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 

2. Input Data is loaded into the FIFO. 

3. Input Ready goes LOW indicating the FIFO is unavailable for new data. 

4. The write pointer is incremented. 

5. The FIFO is ready for the next word. 

6. If the FIFO is full, then the Input Ready remains LOW. 

7. Shift In pulses applied while Input Ready is LOW will be ignored (see Figure 4). 




Figure 3. The Mechanism of Shifting Data Into the FIFO 



SHIFT OUT 



SHIFT IN 



INPUT READY 



/ NOTE 2 



j 



NOTE 1 



L 



NOTE 3 



NOTE 4 



X 



NOTE 5 



J* t IPH X 



INPUT DATA 



STABLE DATA 



NOTES: 

1. FIFO is initially full. 

2. Shift Out pulse is applied. 

3. Shift In is held HIGH. 

4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 

5. The write pointer is incremented. Shift In should not go LOW until (tpr + t )PH ). 



Figure 4. Data is Shifted In Whenever Shift In and Input Ready are Both HIGH 
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TIMING DIAGRAMS (Continued) 



SHIFT OUT 



OUTPUT READY 



OUTPUT DATA 




\ 



\ r 



C-DATA 



NOTES: 

1. This diagram is loaded consecutively, A, B, C. 

2. Output data changes on the falling edge of SO after a valid Shift Out sequence, i.e., OR and SO are both high together. 

Figure 5. Output Timing 



SHIFT OUT (7) 



OUTPUT DATA 



NOTE 2 



¥ 



OUTPUT READY N0TE 1 



\ 



NOTE 3 



A- DATA 



~ \y NOTE 4 



NOTE 5 



Y. 




\- 



NOTE6 



B-DATA 



NOTES: 

1. Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied. 

2. Shift Out goes HIGH causing the next step. 

3. Output Ready goes LOW. 

4. Read pointer is incremented. 

5. Output Ready goes HIGH indicating that new data (B) will be available at the FIFO outputs after to RD ns. 

6. If the FIFO has only one word loaded (A-DATA), Output Ready stays LOW and the A-DATA remains unchanged at the outputs. 

7. Shift Out pulses applied when Output Ready is LOW will be ignored. 

Figure 6. The Mechanism of Shirting Data Out of the FIFO 
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TIMING DIAGRAMS (Continued) 



SHIFT IN 



SHIFT OUT 



/ V 



OUTPUT READY NOTE 1 



/ 



/ * t p H *■ \ 



NOTE: 

1 . FIFO initially empty. 



Figure 7. t PT and t OPH Specification 



MASTEft ftESET 



INPUT READY 



OUTPUT READY 



SHIFT IN 



DATA OUTPUTS 



HALF-FULL FLAG 



ALMOST FULL/ 
EMPTY FLAG 



* i 



NOTE1 



NOTE1 



\ 



V 



!—■ 



» i»» 



df 



mSMMMW 



f 



NOTE: 

1. FIFO is partially full. 



Figure 8. Master Reset Timing 
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TIMING DIAGRAMS (Continued) 



SHIFT OUT 



ALMOST FULL/EMPTY 



r\ 



N0TE1 
/ 



/■ 



SHIFT IN 



NOTE: 

1. FIFO contains 9 words (one more than Almost-Empty). 



Figure 9. t AEH and t AEL Specifications 



>k_ 



* >■ 



y^\ 



SHIFT IN 



ALMOST FULL/EMPTY 



f~\ 



NOTE 1 



SHIFT OUT 



NOTE: 

1 . FIFO contains 55 words (one short of Almost-Full) 



* *" 



f 



\_ 



?^\ 



Figure 10.t A FH and Wl Specifications 



SHIFT IN 



HALF-FULL 



SHIFT OUT 



-* » 



NOTE1 



rii 



f 



NOTE: 

1. FIFO contains 31 words (one short of Half-Full). 



OE* 



r\ 



Figure 1 1 . t HFL and t HFH Specifications 



WAVEFORM 1 < 1 > 



WAVEFORM 2 (2) 



£ 



sg 



tpLZ 
4.5V 



3V 
OV 



f7 T 1=, 

*\ ov 



\ 1.5V 

0.5V* V OL 

0.5V» \. v 
V 0H 

1.5V 



V 



NOTES: 

1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

Figure 12. Enable and Disable 
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APPLICATIONS 



COMPOSITE 
INPUT READY 




SHIFT IN *■ 



COMPOSITE 
OUTPUT READY 




4 « MASTER RESET 



NOTE: 

1 . Fl FOs are expandable in width. However, in forming wider words two external gates are required to generate composite Input and Output Ready flags. This 
requirement is due to the different fall-through times of the FIFOs. 

Figure 13. 64x15 FIFO with I DT7241 3 



SYSTEM 1 



ENBLSI * 



INTERRUPT 



8-BITS 



a 



TWO 

IDT72413 

64x8 



-*\ SI 

IR 



SO 
OR K 



-C 



8-BITS 



M 



SYSTEM 2 



IORDY 



ALMOST-FULU 
EMPTY 



> 



INTERRUPT 



HALF-FULL FLAG 

NOTE: 

1. Cascading the FIFOs in word width is done by ANDing the IR and OR as shown in Figure 13. 

Figure 14. Application for IDT72413 for Two Asynchronous Systems 
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SHIFT IN 
INPUT READY 



DATA OUT 



MR" O 



Sl 
lR 
Do 
D, 
D 2 

D 3 
D 4 



MR 



TJ 



OR 
SO 
Oo 

2 



SI 
IR 
Do 
Di 
D 2 



ME 



TT 



OR 
SO 

Qo 
Qi 

Q 2 



OUTPUT READY 
SHIFT OUT 



} DATA OUT 



NOTE: 

1 . FIFOs can be easily cascaded to any desired depth. The handshaking and associated timing between the FIFOs are handled by the inherent timing of the 
devices. 

Figure 1 5. 1 28 x 5 Depth Expansion 



ORDERING INFORMATION 



IDT 



xxxx 



XX 



XXX 



XX 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



P 
D 

L 
SO 



-| 72413 



Commercial (0°C to +70°C) 

Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

Plastic Dip 
CERDIP 

Leadless Chip Carrier 
Small Outline IC 



Commercial Only 



Shift Frequency (MHz) 



Low Power 

64 x 5-Bit FIFO with Flags 
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1Kx18-BIT-2Kx 9-BIT 
CMOS BiFIFO 



PRELIMINARY 

IDT 7252 

IDT 72520 



FEATURES: 

• Bidirectional First-In/First-Out (FIFO) memory 

• Side-by-side 1K x 18-bit and 2K x 9-bit FIFO organization 

• 35ns access time 

• Facilitates processor-to-peripheral and processor-to-proces- 
sor communication 

• Matches bus widths: 16-bit to 8-bit and 32-bit to 8-bit buses 

• Asynchronous and simultaneous read and write operations 

• Parity check and generate 

• Width expandable to 36-bits 

• Hardware Reread and Rewrite 

• Hardware Load Reread and Load Rewrite for IDT72520 

• Hardware Reset for IDT72520 

• Build-in pass-through path 

• On-chip DMA for easy peripheral interfacing 

• Available in 48-pin DIP for IDT7252 and 52-pin LCC and 
PLCC for IDT72520 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7252 and IDT72520 BiFIFOs are compact, highly inte- 
grated solutions for simplifying data transfer between two 
processors or a processor and peripheral of different bus 
bandwidths. With access speed of 35ns, the BiFIFO can quadruple 



system performance of the peripheral interface by eliminating 
mismatched bus widths. The BiFIFO can handle data transfer be- 
tween 1 6-bit to 8-bit, 32-bit to 8-bit buses and 32-bit to 1 6-bit buses. 

Both ports can be operated concurrently, essentially operating 
as two FIFOs in one chip. Port A is organized in 1K x 18-bit and port 
B is organized is 2K x 9-bit, with the ninth bit of this FIFO used for 
parity check or generate. A unique data pass through mode allows 
for synchronous communication between two devices. To improve 
system performance when interfacing to peripherals which sup - 
port DMA operations, a Request (REQ) and Acknowledge (ACK) 
handshake is included. 

Four external flag pins can be used to configure and access any 
one of sixteen internal flags (Four in each FIFO for both positive 
and negative polarity). The four internal flags are Empty, 
Empty + Offset, Full and Full-Offset. The offset value and flag po- 
larity can be determined by the users. 

The BiFIFO incor pora tes a Reread (RER) and Rewrite(REW). 
Upon si gnali ng the RER input, the read pointer is reset w ith the 
value of RER pointer and data is rea d aga in. With signaling REW , 
the write pointer is reset with value of REW pointer and data is writ- 
ten again. These internal read and write pointers can be set by the 
user through a control register. In addition, the IDT72520 has hard- 
ware Load Reread, Load Rewrite and Reset capabilities. 

The BiFIFO is available in a 48-pin DIP for IDT7252, and 52-pin 
LCC and PLCC for IDT72520. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 
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CON. REG4 



CON. REG5 



CON. REG6 



CON. REG7 



#M» 



I _ PARITY ^_ 
■^ CHECK ♦"* 



BPORT 
ACCESS 
CONTROL 



-RER 

-W B orO$~B A 
» R~ B or R/W B A 
-REW 

- LDRER t 

- LDREW t 



RESET 
LOGIC 



R5t 



DMA 
INTERFACE 
CONTROL 



REQ 
CLK 



CEMOS and BiFIFO are trademarks of Integrated Device Technology, inc. 



A Option as Motorola Interface Mode, 
t Available In IDT72520 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 






RyW A C 


1 




48 


I] RER~ 


CS A E 


2 




47 


Zl R~EW 


D A0 [= 


3 




46 


Zl REQ 


Dai 1= 


4 




45 


Zl A~CK 


Da2C 


5 




44 


HCLK 


DA3d 


e 




43 


U Dbo 


DmC 


7 




42 


=3 Dbi 


DasC 


8 




41 


^ D B 2 


D A6 C 


9 




40 


3 °B3 


DA7 C 


10 




39 


Z3 D B 4 


DA16 C 


11 


P48-1 
& 


38 


Zl R;W B 


GND C 


12 


37 


=iv cc R 


V CC E= 


13 


C48-2 


36 


Z!I55 B 


D5 A C 


14 




35 


I] GND 


GND C 


15 




34 


=1 D B5 


D A8 E= 


16 




33 


=3 D B6 


Daq □ 


17 




32 


3 D B7 


Daio £ 


18 




31 


3 D B8 


Dah C 


19 




30 


3 FLG A 


D A 12 C 


20 




29 


=1 FLG B 


D A13 £ 


21 




28 


3 FLG C 


D A 14 C 


22 




27 


Zl FLG D 


Da17C 


23 




26 


Zl A," 


24 




25 


=1 A 






DIP 








TOP VIEW 







O CC (D 



Haggle S9 



Q Q Q Q 




Q Q Q Q g gg ^5| QQ Q Q 



PLCC/LCC 
TOP VIEW 



PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


D A 0-D A 15 


Data A 


I/O 


Data inputs & outputs for 1 6-bits of the 1 8-bit Port A. 


D A 18- D A 17 


Parity A 


I/O 


Dai6 is parity bit for D A o - D A 7. Dai7 is the parity bit for D A s- D A is . 


D B o~ D B 7 


DataB 


I/O 


Data inputs & outputs for 8 bits of the 9-bit Port B. 


D B 8 


Parity B 


I/O 


D B8 is parity bit for D B0 -D B7 . 


<^a 


Chip Select 


I 


Port A is access when chip select is LOW. 


ds a 


Data Strobe 


I 


Port A is accessed when US A is LOW, thereby activating Read or Write based upon selection of R/Wa- 


ns B 


Data Srobe 


I/O 


Port B is accessed when US B is LOW. 


R/W A 


Read/Write 


I 


Controls Read or Write operation of Port A when 0S A is LOW. 


R/W B 


Read/Write 


I/O 


Controls Read or Write operation of Port B when D5 B is LOW. 


eer 


Reread 


I 


Loads Read pointer with value of RER pointer when LOW. 


REW 


Rewrite 


I 


Loads Write pointer with value of REW pointer when LOW. 


LDRER 


Load Reread 


I 


Saves the Read pointer value in the Reread pointer. Active HIGH input pin for IDT72520. IDT7252 access 
through internal register only. 


LDREW 


Load Rewrite 


I 


Saves the Write pointer value in the Rewrite Pointer. Active HIGH input pin for IDT72520. IDT7252 access 
through internal register only. 


K5 


Reset 


I 


IDT72520 is reset through hardware pin, power up or through bit on register. Reset for IDT7252 

is performed on power up or through software command. During reset, both internal Read and Write 

pointers are set to the first location. 


REQ 


Request 


I 


Port B input signal requesting a data transfer between B port and Peripheral through DMA handshake. 


A~C~K 


Acknowledge 





DMA handshake response to the active signal from REQ input. 


CLK 


Clock 


I 


Input clock pin (70% duty cycle max.). 


Aq.A, 


Address 


I 


With CS A LOW, address lines and R/W A select one of the 6 modes, FIFO A-> B, FIFO B-> A, Direct 
pass-through path, configuration registers, status register, and command register. 


FLG A - FLG D 


Flags 





These four pins output four of sixteen flags (Empty, Empty + Offset, Full, Full-Offset) for A-> B, and for 
B->A in two polarities. Flags are programmed via the configuration registers. 


Vcc 


Power Supply 




Two power supply pins, 5V. 


GND 


Ground 




Three GND pins at 0V for IDT7252. Four GND pins at 0V for IDT72520. 
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ABSOLUTE MAXIMUM RATINGS * 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


■out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


V CCC 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


Vih 


Input High Voltage 
Military 


2.2 


- 


- 


V 


Ml (1) 


Input Low Voltage 
Commercial & 
Military 


-. 


- 


0.8 


V 



NOTE: 

1 . 1.5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A = 0°C to +70°C; Military: V C c = 5V ±10%, T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


MIN. 


1DT7252L 

IDT72520L 

COMMERCIAL 

Ta = 35, 50, 80ns 

TYP. MAX. 


MIN. 


IDT7252L 
IDT72520L 
MILITARY 

Ta = 40, 50, 80ns 
TYP. 


MAX. 


UNIT 


",L (1) 


Input Leakage Current (Any Input) 


-1 


1 


-10 


- 


10 


JlA 


>OL (2) 


Output Leakage Current 


-10 


10 


-10 


- 


10 


|iA 


VOH 


O utput Logic " 1 " Voltage I out - -1 mA 


2.4 


- 


2.4 


- 


- 


V 


Vol 


Output Logic "0" Voltage l 0UT = 4mA 


- 


0.4 




- 


0.4 


V 


lcci< 3 > 


Average V cc Power Supply Current 


- 


90 160 


- 


120 


170 


mA 


Icc2< 3 > 


Average Standby Current 

(R = W = RST = FL/RT = V, H ) 


- 


8 12 


- 


12 


25 


mA 


l C C3(L)< 3 > 


Power Down Current 
(All Input = V cc = -0.2V) 


- 


2 


- 


- 


4 


mA 



NOTES: 

1. Measurements with 0.4 < V IN < V 0UT . 

2. R>Mh.0.4<V OU t<V cc 

3. I cc measurements are made with outputs open. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



D.U.T 



680Q - 



5V 

| 1.1K 

=j: 30pF* 



CAPACITANCE (T A = +25°c, f = i.omhz)(d 



SYMBOL 


PARAMETER 


CONDITIONS 


MAX. 


UNIT 


C IN (3) 


Input Capacitance 


v,n=ov 


8 


PF 


Courts 


Output Capacitance 


Vout= 0V 


12 


PF 



Figure 1. Output Load 
* Includes jig and scope capacitances. 



NOTES: 

1. This parameter is sampled and not 100% tested. 

2. With output deselected. 

3. Characterized values, not currently tested. 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A - 0°Cto +70°C; Military: V cc = 5V ±10%,T A = -55°C to +125°C) 








SYMBOL 


PARAMETER 


COM'L 


MIL. 


MILITARY AND COMMERCIAL 


FIGURE 


7252x35 

72520x35 

MIN. MAX. 


7252x40 

72520x40 

MIN. MAX. 


7252x50 

72520x50 

MIN. MAX. 


7252x80 

72520x80 

MIN. MAX. 


UNIT 


TIMINGS (A-Side 18-Bit) 


ta A 


Access Time 


35 


40 


50 


80 


ns 


1 


ta RL z 


Read Pulse Low to Data Bus 
at Low Z 


5 


5 


5 


10 


ns 


1,6 


ta RHZ 


Read Pulse High to Data Bus 
at High Z 


20 


25 


30 


30 


ns 


1,6 


ta DV 


Data Valid from Read Pulse 
High 


5 


5 


5 


5 


ns 


1,6 


ta RC 


Read Cycle Time 


45 


50 


65 


100 


ns 




ta RPW 


Read Pulse Width 


35 


40 


50 


80 


ns 




taRR 


Read Recovery Time 


10 


10 


15 


20 


ns 




ta S i 


U5 , A , A , R/W Set-Up Time 


5 


5 


5 


10 


ns 




ta Hi 


CS , A , A , R/W Hold Time 


5 


5 


5 


10 


ns 




ta DS 


Data Set-Up Time 


18 


20 


30 


40 


ns 


1,2 


* a DH 


Data Hold Time 








5 


10 


ns 


1,2 


^wc 


Write Cycle Time 


45 


50 


65 


100 


ns 




ta WPW 


Write Pulse Width 


35 


40 


50 


80 


ns 


1.2 


* a WR 


Write Recovery Time 


10 


10 


15 


20 


ns 




taWRCOM 


Write Recovery Time after 
Command 


35 


40 


50 


80 


ns 


2 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial; V cc = 5V ±10%, T A = 0°C to +70°C; Military: V C c= 5V ±10%, T A = 



-55°Cto +125°C) 



SYMBOL 


PARAMETER 


COM'L. 


MIL 


MILITARY AND COMMERCIAL 


FIGURE 


7252x35 

72520x35 

MIN. MAX. 


7252x40 

72520x40 

MIN. MAX. 


7252x50 

72520x50 

MIN. MAX. 


7252x80 

72520x80 

MIN. MAX. 


UNIT 


TIMINGS (B-Slde 9-Bit) 


tt>A1 


Access Time With No Parity 


35 


40 


50 


80 


ns 


3 


tb A2 


Access Time With Parity 


42 


48 


60 


90 


ns 


3 


tb RL z 


Read Pulse Low to Data Bus at 
LowZ 


5 


5 


5 


10 


ns 


3,6 


tb RH z 


Read Pulse High to Data Bus at 
HighZ 


20 


25 


30 


30 


ns 


3,6 


tb DV 


Data Valid from Read Pulse 
High 


5 


5 


5 


10 


ns 


3,6 


* b RC 


Read Cycle Time 


45 


50 


65 


100 


ns 


3 


tb RPW 


Read Pulse Width 


35 


40 


50 


80 


ns 


3 


* b RR 


Read Recovery Time 


10 


10 


15 


20 


ns 


3 


tbsi 


R/W Set-Up Time 


5 


5 


5 


10 


ns 


3 


tt>H1 


R/W Hold Time 


5 


5 


5 


10 


ns 


3 


tb DS1 


Data Set-Up Time With No Parity 


18 


20 


30 


40 


ns 


3 


to dm 


Data Hold Time With No Parity 








5 


10 


ns 


3 


tb DS2 


Data Set-Up Time With Parity 


22 


25 


35 


45 


ns 


3 


tb DH2 


Data Hold Time With Parity 








5 


10 


ns 


3 


tbwc 


Write Cycle Time 


45 


50 


65 


100 


ns 


3 


tbwpw 


Write Pulse Width 


35 


40 


50 


80 


ns 


3 


tbwR 


Write Recovery Time 


10 


10 


15 


20 


ns 


3 


tbDSBH 


KET4, R~EW, LDRER, LDREW 
Set-Up and Recovery Time 


10 


10 


15 


15 


ns 


4 


tbpER 


Parity Error 


25 


25 


30 


30 


ns 


8 


REQ-ACK (B-Side 9-Bit) 


tb CKC 


Clock Cycle Time 


17.5 


20 


25 


40 


ns 


5 


tb CKH 


Clock Pulse HIGH 


6 


8 


10 


16 


ns 


5 


tbcKL 


Clock Pulse LOW 


6 


8 


10 


16 


ns 


5 


tbREOS 


Request Set-Up Time 


5 


5 


10 


10 


ns 


5 


tbREQH 


Request Hold Time 


5 


5 


5 


5 


ns 


5 


tbACKL 


Delay From Rising Clock Edge 
to ACK Switching 


18 


20 


25 


35 


ns 


5 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A = 0°Cto +70°C; Military: V cc = 5V ±10%, T A = -55°Cto +125°C) 



SYMBOL 


PARAMETER 


COM*L 


MIL 


MILITARY AND COMMERCIAL 


UNIT 


FIGURE 


7252x35 

72520x35 

MIN. MAX. 


7252X40 

72520x40 

MIN. MAX. 


7252x50 

72520x50 

MIN. MAX. 


7252x80 

72520x80 

MIN. MAX. 


BYPASS MODE 


tb BYA 


B- > A Bypass Access 


20 


25 


30 


40 ;. 


ns 


6 


foBYD 


B- > A Bypass Delay 


15 


17 


20 


30 


ns 


6 


tb BYH 


B~>A Data Hold 


5 


5 


5 


10 


ns 


6 


t b BYA 


A- > B Bypass Access 


20 


25 


30 


40 


ns 


6 


tb BYD 


A- > B Bypass Delay 


15 


17 


20 


30 


ns 


6 


tb BYH 


A- >B Data Hold 


5 


5 


5 


10 


ns 


6 


FLAGS TIMINGS 




tb REF 


HLOWtoEFLOW 


35 


35 


45 


60 


ns 


7 


t b WEF 


W HIGH to EF HIGH 


35 


35 


45 


60 


ns 


7 


tb RFF 


R" HIGH to FT HIGH 


35 


35 


45 


60 


ns 


7 


tb WFF 


W LOW to FT LOW 


35 


35 


45 


60 


ns 


7 


tb RAEF 


R Low to Almost EF LOW 


50 


50 


60 


75 


ns 


7 


tb WAEF 


W High to Almost EF High 


50 


50 


60 


75 


ns 


7 


t b RAFF 


R High to Almost FT High 


50 


50 


60 


75 


ns 


7 


to WAFF 


W Low to Almost FT Low 


50 


50 


60 


75 


ns 


7 



NOTE:FJ or W is Internal signal derived from DS A & R/W A or DS B & R/W B . 
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A^Aq 
R/W A 
I53 A 



READ 

C5 A = 0; A t = 0, A = 
R/W A = 1 



ES A 



Output: D A (17:0) 



WRITE 

C5 A = 0; A] = 0, A = 

R/W A 
E5a 
Input: D A (17:0) - 



tasi ■ 



■ ta H i ' 



■ taRc- 



■ taRPw " 



■ taRi_z 



JZZZt 



• ta RR - 



ana 



taDv _ 



ta RH z *l 



" tawc" 



■ tawR- 



-tawpw- 



tasi 



f 



|U 



ta D s — *T* — ta D H* 



Note: Refer to Address Control (Table 1) for other selection 

Figure 1. Read and Write Timings (A-Side) 

A 1 = 1,A =1 
R/W A 



■+- 



1= 



-twpw- 



Opcode D A (15:8) 
Operand D A (7:0) 



L 



~J twRCOM ' 



J- 



r*~ taDs-»r*".taDH-*1 
Figure 2. Carry Out Command Timing (A-Side Only) 
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WRITE 



Case 1 : When access controls are R/Wb and USa 

U 



R/W B 

E3 B 

D B (8:0) No Parity 



■ tbwc - 



• tbwR- 



- tbwpw - 



• tbsi ■ 



ry ' V 

"~h~ tb H i — J . } 



tbni ■ 

■ — h - 



" tbDS1 *T" tb DH1 — "1 



Case 2: When access controls R/W B and t)^ are programmed as R B and W B 



R B = 1 



W a 



' tbwc 



Tt 



-tbwpw- 



D B (8:0) With Parity 



■ tbwR • 



* 



• ,L — 1 

f - tbDS2 *p tbDH2 *1 



READ 



R/W B = 1 

E5 B 
D B (8:0) No Parity 



Case 1 : When access controls are R/W B and t)S B 

U tb RC - 



\ 



-tbRpw~ 



p — tbRLZ 

t* tb A i 



tax 



d 



• tbRR" 



■ tb D v— *| 

tbRHZ" 



ym 



Case 2: When access controls R/W B and U5 B are programmed as R^ and W B 
W B = 1 U tb RC 



D B (8:0) With Parity 



■ tbRR- 



t 



-tbRpw - 



■est 



■ tbA2~ 



r* tbRHZ - 



Figure 3. Read and Write Timings (B-Side) 



■ tb D v— *1 I 



I 
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REHorEEW 



LDRER or LDREW 



Case 1 : Access controls are R/W B and 0S~ B 



^ / 




tDSBH 



Case 2: Access controls R/Wb and US"b pins are programmed as Rb and Wb 



W B or R b 



EE~R"orREW 



LDRER or LDREW 



__y 






1 


j 


1 
1 






J 






'1 


] 

| tDSBH 




tDSBH 


1 

1 




1 

1 
1 



Figure 4. Reread, Rewrite, Load Reread, Load Rewrite Timings (B-SIde) 




" tACKL— *| 

Note: Depends on the Intel or Motorola mode bit, BiFIFO either generates DSb and RMb or R B and W B 
Figure 5. Request and Acknowledge Timings (B-Side Only) 



p»- t A CKL~*1 
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BYPASS 
A- 



• B 



£3 A 

A,- 1,A„ = 1 
R/W A = 1 



E3a 

D B (8:0) 

D A <16) D A (7:0) 



• tSBYH ■ 



* — ta RL z- 

I 

p* ta B YA 



J I 



I- — 1 

I ta B YD I 



KES& 



j*-ta D v— +\ 
h ta RH z- 



■B 



C^ A =0 
A 1= 1,A = 1 
R/W A = 



C5 A 



U- 



tbRYH " 



D A (16) D A (7:0) 



D B (8:0) 



Data A 



DataB 



■EEXC 



tbRLZ" 



tb B YA - 



I 



Data A 



DataB 



I |* », 

I | tb B YD | 



ISESh 



^ — tbDv *i I 

I I 

h tbRHZ "i 



Figure 6. Bypass Timings 



S6-154 



IDT7252/IDT72520 1Kx 18-BtT-2Kx 9-BIT CMOS BIFIFO 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FIFO B »- A: Empty and Full Flags 

R/W A = 1 



R/W B 

155 B 

HF 

FF 



1 



Read FIFO 



Write FIFO 



r— *i 

tREF 



r: 



"1 TV 



tWEF 



Note: tflAEp, t W AEF - Wff> *waff are * ne same to the above timings. 



FIFO B-* A: Empty and Full Flags 

R/W B = 1 
E3 B 



1 



Read FJFO 



V/- 



R/W A 
D$ A 

HF 
FF 



Write FIFO 



tREF 



r 



i — //■ 



tWEF 



Write FIFO 



j twFF 



Write FIFO 



'/ ! 



U 14 

| twFF | 



Note: tRAEp, t WAEF , tpLAFF, t WAFF are the same to the above timings. 

Figure 7. Flag Timings 



tRFF 



i 

r 



h J 



tRFF 
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PARITY ERROR 

Set Parity Error: Flag A is programmed to output read or write parity error on B side 



0S B 



Flag A 



" tpER " 



Clear Parity Error: By issuing a command on A side 



R/W A 



0S A 



A 1 ,A = 11 



Flag A 



Figure 8. Parity Timings (B-Side Only) 



' tpER " 
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DETAILED BLOCK DIAGRAM 



cs A - 

DSV 
B/Wa" 
Aq.A, - 



PORTA 
CONTROL 



18-B1TPORTA 
Dao " Dai? 



*—** 



FLAGS 



-4* 



READ & WRITE 
POINTERS 



CONFIG. REG. 5 - 



INTERNAL 
CONTROL 



REO&ACK . 

CIRCUITRY [^ 



WRITE 
POINTER 



WRITE 
PORT 



READ 
POINTER 



READ 
PORT 



FTETt 



REREAD 
POINTER 



READ 
POINTER 



LDRER 



FIFO 
(A TO B) 
1KX18 



READ 
PORT 



PORTB 
CONTROL 



CK 

REQ 

A~C~R 



• W B orDS B 

■ FT B or R/W B 

■ FiETi 
R~EW 

■' LDRER 
LDREW 



]/ 



PARITY 
GENERATE 
& CHECK 



2T0 1 
MUX 



I 






*& 



REW 



REWRITE 
POINTER 



WRITE 
POINTER 



LDREW 



//•J£?ax WRITE 

(BTOA) port 



BYTE ^_ ■ -_ 
SWAP ^ 



FLAG LOGIC 
PROGRAMMABLE 



COMMAND 



STATUS 



CON. REG 



CON. REG. 1 



CON. REG. 2 



CON. REG. 3 



CON. REG. 4 



CON. REG. 5 
CON. REG. 6 



CON. REG. 7 



ODD BYTE 
REGISTER 



PARITY 
GENERATE 
& CHECK 




9-BIT PORT B 

D B0 _ D B8 



S6-157 



IDT7252/IDT72520 IK x 18-BIT-2Kx 9-BIT CMOS BIFIFO 



MILITARY ANDCOMMERCIALTEMPERATURERANGES 



FUNCTIONAL DESCRIPTION 

FIFOs are used to link processors and peripherals together 
asynchronously to transfer data. Often the data on each side must 
be passed in both directions and requires two FIFOs arranged 
side-by-side. Furthermore, CPUs are usually 16 or 32 bits wide 
while peripherals' width is typically 8-bit, causing a mismatch in 
bus bandwidths. The BiFIFO is an integrated solution to this class 
of applications: offering both asynchronous bidirectional data buff- 
ering and bus matching capabilities. 

The BiFIFO contains two 1K by 18 FIFOs connected side by 
side to two data ports: A and B. Port A is 18-bit wide while port B, 
with a 2-to-1 multiplexer, is 9-bit wide. A word (2 bytes) written into 
port A requires two reads from port B to retrieve both bytes. Simi- 
larly, a word is sent into port B one byte at a time and read as a 
whole word form A side. 

The BiFIFO also contains several innovative, programmable 
features: 

• Width Expansion: Width expandable to match 32-bit to 8-bit 
buses configuration by using two BiFIFOs, programmed as 
"Master" and "Slave" devices; or match 32-bit to 16-bit buses 
configuration by using 2 BiFIFOs. 

• DMA Style Handshake: Option available on port B side to 
control read and write activities when connected to peripherals 
with REQUEST and ACKNOWLEDGE kind of handshake. 

• Block Transmit: Capability to Reread and Rewrite from port B. 

• Flags: Four empty, full and programmable flags (empty + offset, 



full-offset) per FIFO, can be multiplexed Into four flag pins. 

• Parity: Parity generate or check on port B. 

• Pass-Through: On-chip transceiver to pass through the FIFOs 
for direct and synchronous communication between two data 
ports. 

• Odd Byte: 8 bits can be read into port B without using FIFO. An 
odd byte written into B port can be accessed by reading 
STATUS register. 

These features can be selected by programming a set of six in- 
ternal Configuration Registers or by "executing a command" from 
port A. There are six possible modes of operation from port A, de- 
pending on £Sa, and At and A pins: 

1. Port A disabled (CS A =0). 

2. FIFO access. 

3. Direct access to port B, pass through FIFOs. 

4. Program Configuration Registers. 

5. Read Status Registers. 

6. Carry out a command. 

Reset 

IDT72520 can be reset through hardware pin, power up or 
through bit on register. Reset for IDT7252 is performed on power 
up or through software command, no hardware pin is available. 
During reset, both internal Read and Write pointers are set to the 
first location. 
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Figure 9. 32-Bit to 8-Bit BiFIFO EXPANSION (peripheral mode) 
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In the 32-8 expansion configuration (for both CPU and peripher- 
al modes) the byte arrangement on the A side and data access on 
the B side is as follows: 

A Side: The byte arrangement: (BYTE-ORDER bit in CONFIG, register is programmed as 0) 



D (31:24) 
BYTE 3 


D (23:16) 
BYTE 2 


D (15:8) 
BYTE1 


D (7:0) 
BYTEO 


MASTER BiFlFO 


SLAVE BiFlFO 



B Side: The order of data being accessed: (SLAVE BiFlFO is always read or written first) 



T55 B 



D B (8:0) 



J~ 



BYTEO 



BYTE1 



BYTE 2 



BYTE 3 



DMA Style Handshake Mechanism 

There are two operational modes for the 8-bit (port B) interface. 
The modes are tailored to facilitate connection with intelligent 



CPU INTERFACE MODE 



CPU 



devices such as CPUs which can generate read and write strobes, 
or less intelligent devices such as peripherals which require that 
read and write strobes be generated for them (see Figure 10). 
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R/W B 


PERIPHERAL 
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REQ 
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Figure 10. Interface Modes 



The BiFl FO res ponds to an active signal on the REQ input by 
strobing the ACK and DS B lines and asserting the R/W B output. All 
timing is relative to a shift register clock generated by CLK or CLK 
divided by two. When in the DMA (peripheral) mode and the pass- 
through buffers are used for a synchronous transfer, the read/write 
strobe from the A port are passed through to the B port. . 

Parity 

The BiFlFO supports parity in two fashions: Check or Generate 
In the parity check mode, the parity check circuitry monitors 
data passed through the Data B bus and sets the parity error flag. 
While transferring data from the Data B bus into the B- > A FIFO, an 
error sets the Write Parity error flag. Transferring the data from the 
A- > B FIFO through the Data B bus, an error sets the Read Parity 
error flag. The OR of these two flags is available as an option for 
output on the flag A pin. 



In the Generate mode, the ninth bit of data on the B side of the 
A- > B FIFO is ignored and the Parity Check is disabled. The parity 
generate circuit output is placed on the ninth bit of the Data B bus 
output during a data transfer from the A- > B FIFO On writing into 
the B->A FIFO from the Data B bus the parity is generated and 
stored. 

The pass-through bus is treated in the same way that the FIFO 
data is treated. 

Pass-Through (Synchronous Access) 

The BiFlFO includes a unique data path that bypasses the 
FIFOs such that a processor can talk synchronously with the pe- 
ripheral to initialize it and then communicate asynchronously via 
the FIFOs. The parity generate and check circuitry (if selected) also 
comes into play during the synchronous transfer of data via the 
pass-through buffers. When in the peripheral (DMA) pass-through 
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mode, the DSb and R/Wb pins are outputs and reflect the action of 
the DS A and R/W A inputs. Only lower byte D A (16) and D A (7:0) are 
passed-through to Db (8:0). In the 32-8 expansion configuration, 
when using the bypass mode, the Master device should be in DMA 
mode while the Slave should be in CPU mode, so that only the 
Master's transceiver is activated. During regular FIFO read and 
write modes, both master and slave should be in DMA mode. REQ 
should be low during initialization of BiFIFO and peripheral. 



REGISTER DESCRIPTION 



Address Control 



The address lines indicate the resource to be accessed. There 
are six items that can be accessed: the FIFO B- > A, FIFO A- > B, 
8-bit data bus, the flag configuration registers, status and com- 
mand (see Table 1). 



CSa 


Ai 


Ao 


READ 


WRITE 











FIFOB->A 


FIFOA->B 








1 


8-bit bus direct 


8-bit bus direct 





1 





Configuration Register 


Configuration Register 





1 


1 


Status 


Command 


1 


X 


X 


X 


X 



Note: Port B use DSb and R/Wa in the same way that Port A generates 
internal strobes. 

Table 1 . Address Control for Port A. 



Command Register 

The command feature allows the user to direct the BiFIFO to do 
something in real-time rather than setting up configuration 



registers in an idle condition. The command port format and a list 
of commands is shown in Table 2. The commands are accessed 
through the command port (Ai , Ao = 1 1). 



15 12 11 



3 2 



XXXX 


Opcode 


XXXXX 


Operand (1) 



Opcode 


Function 







Reset BiFIFO functions (see operands) 




1 


Select Configuration Register (see Table 3) 


\ 


2 


Load Read point with Reread pointer value 


\ 


3 


Load Write pointer with Rewrite pointer value 




4 


Load Reread pointer with Read pointer value 




5 


Load Rewrite pointer with Write pointer value 




6 


Set DMA transfer direction (see operand) 




7 


Select Status register format (operand) 




8 


Increment read pointer on B side 


\ 


9 


Increment write pointer on B side 




A 


Clear write parity Error flag 




B 


Clear read parity Error flag 





Operands' 1 ' 


Function 


' 000 


No operation 


001 


Reset FIFO B->A (Read, Write, and Rewrite 
pointers) 


010 


Reset FIFO A-> B (Read, Write, and Reread 
pointers) 


011 j 


Reset B- > A and A- > B 


100 j 


Reset REQ circuitry 


101 


No operation 


110 


No operation 


S 111 


Reset all W 




xxo 


Write FIFO B-> A 


XX1 


Read FIFO A- >B 


XXO 


Status format (see Table 7) 


XX1 


Status format 1 (see Table 7) 



NOTES: 

1 . If operands are not shown for opcode, then they are in 
don't care condition. 

2. Reset both FIFOs, REQ, Configuration Registers 0,1 ,2,3,5,7. 
Reset Configuration Register 4 to default. DMA direction 
B-»-A. Clear parity error flags. Select Status Format 0. 



Table 2. Command Function and Operand 



Configuration Registers 

Several configuration registers control the BiFIFO operation 
(Table 3). The configuration registers are accessed by executing a 



command to point to a particular location, then reading or writing 
the content via address 2 (At , Aq = 10). On reset, all registers, ex- 
cept Register 4 (Table 3, 4), default to Zero. 
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Operands 


Selection 


000 


Reg O.- 


001 


Reg 1: 


010 


Reg 2: 


011 


Reg 3: 


100 


Reg 4: 


101 


Reg 5: 


110 


Reg 6: 


111 


Reg 7: 



15 








10 


9 

















A- > B Empty + Offset 


15 








10 9 













A- >B Full -Offset 


15 








10 9 













B- > A Empty + Offset 


15 








10 9 













B->A Full -Offset 


15 




12 


11 




8 7 


4 3 







Flag D 


Flag C 


FlagB 


Flag A 


15 



















General Control 


15 



















Reserved 


15 



















Parity Function 



Note: 0110 0100 0010 0000 is default for Register 4. All others default to 0. 
Table 3. Configuration Registers 



Configuration Registers through 3: These program the offset for the almost empty and almost full flags. The 

values in these registers are unsigned positive numbers. 



Configuration Register 4: 



This is used to select internal flags for the external flag pins A through D. 
The register is divided into four fields of four bits each. The four bit fields not 
only select which flag to output but also the polarity at the output. This cre- 
ates an easier interface to processors and peripherals {see Table 4). 



SEL 


SELECTED FLAG 


0000 




Empty A- >B 


0001 




Empty + Offset A- > B 


0010 




Full A->B 


0011 




Full -Offset A- >B 


0100 


Empty B->A 


0101 




Empty + Offset B-> A 


0110 




Full B->A 


0111 




Full-Offset B-> A 



SEL 


SELECTED FLAG 


1000 


Empty A- > B 


1001 


Empty + Offset A- >B 


1010 


FullA->B 


1011 


Full -Offset A- >B 


1100 


Empty B->A 


1101 


Empty + Offset B-> A 


1110 


FullB->A 


1111 


Full-Offset B-> A 



Table 4. Flag Polarity and Selection Codes 
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Configuration Register 5: 



This contains fields to control various functions (see Table 5). 



BIT 


FUNCTION 









Select: DS B & R/W B or R B & W B 





Provides the strobes as R B & W B (Intel Mode) 


1 


DS B &R/W B (Motorola Mode) 


1 


Byte order of 1 6-bit word 





Lower byte Da (7:0) of a word is read or written 
first on Port B 


1 


Higher byte D A (15:8) 


2 


Enable Reread 





Disable Reread 


1 


Enable Reread 


3 


Enable Rewrite 





Disable Rewrite 


1 


Enable Rewrite 


4 


REQ polarity 





REQ active HIGH 


1 


REQ active LOW 


5 


ACK polarity 





ACK active LOW 


1 


ACK active HIGH 


6-7 


REQ/ACK Timing 


00 


2 clock cycle between REQ A & £^K~ T 


01 


3 clock cycle between REQ A & ACK ▼ 


10 


4 clock cycle between REQ A & ^K~ T 


11 


5 clock cycle between REQ A & ^K ▼ 


8 


Read & Write Strobe 





Read and write strobe: 1 cycle LOW 


1 


Read and write strobe: 2 cycle LOW 


9 


Clock Frequency (Internal) 





CLK signal generates the REQ/ACK sequence 


1 


CLK signal divided by two 


10 


Interface Mode Select 





CPU interface mode 


1 


DMA (peripheral interface) mode 


11-12 


Expansion Mode 


00 


Standalone mode 


01 


Reserved 


10 


Expanded least significant (Slave) 


11 


(Expanded most significant (Master) 


13 


Unused 


Note: All default to 0. 


14 


Unused 




15 


Unused 





Table 5. Register 5 Format 



Configuration Register 6: 



This register is unused. 
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Configuration Register 7: 



This is used to select parity functions (Table 6). 



BIT 


FUNCTION 




0-7 


Unused 




8 


Parity in Control 
B->A 





Disable Parity Generate, Enable Parity Check 


1 


Enable Parity Generate, Disable Parity Check 


9 


Parity Out Control 
A->B 





Disable Parity Generate, Enable Parity Check 


1 


Enable Parity Generate, Disable Parity Check 


10 


Parity 
Odd/Even 





Odd 


1 


Even 


11 


Select Parity Error 
on Flag A pin 





No Parity Error 


1 


Parity Error 


15-12 


Unused 


Note: All default to 0. 



Table 6. Parity Function 



Status Register 

There are two formats for the status register (Table 7) which are 
selected using the Select Status Format command (opcode 7 of 
Table 2). Once a format has been selected it remains in force until 
reprogrammed by the select command. 



Bit 


Status Register Format 





■ Even Bvte Istoh B 'ts 0-7 


1 


2 


3 


4 


5 


6 


7 


8 


Valid Bit 


9 


, Write Parity Error 


10 


Read Parity Error 


11 


Status Format: 


12 


A->BFull 


13 


A->B Full -Offset 


14 


B->AEmpty 


15 


B->AEmpty + Offset 


Note: All d 


sfault to 0. 


Table 7 




Bit 


Status Register Format 1 





Reserved 


1 


Reserved 


2 


Reserved 


3 


DMA Direction 


4 


A- > B Empty 


5 


A- >B Empty + Offset 


6 


B->AFull 


7 


B->A Full -Offset 


8 


Valid Bit 


9 


Write Parity Error 


10 


Read Parity Error 


11 


Status Format: 1 


12 


A->BFull 


13 


A->B Full -Offset 


14 


B->A Empty 


15 


B->AEmpty + Offset 



r Format 
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On reset and the default condition, the format is selected. 
Once a format has been selected, the register is read via address 
A 1P A =11. 

In format 0, bits through 7 are the contents of the odd byte 
latch. Taken together with the valid bit (bit 8), the processor can 
determine if there is a byte written into the BiFIFO and what the 
byte is. When Bit 8 = 0, a byte is written into the BiFIFO but not yet 
in the B- > A FIFO memory. 

In format 1 , bits through 2 are reserved. Bit 3 is the DMA di- 
rection selected via the command register: for A- > B and 1 for 
B- > A. Bits 4 to 7 reflect the status FIFOs on the Data B side. 



The reset of the bits are the same for format and 1 . Bit 9 is the 
Write Parity Error flag active High. The Write Parity Error flag is 
associated with data written into the B->A FIFO on the Data B 
bus. Bit 10 is the Read Parity Error flag active High. The Read Par- 
ity Error flag is associated with data read from the A- > B FIFO on 
the Data B bus. The parity error flag once set remain set until 
cleared using the clear parity error commands. Bit 1 1 is the status 
format selected. The status format verifies the present Status 
Register Format the user is in. Bits 12 to 15 reflect the Data A side 
of the FIFOs. 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power 



999 A A 

Speed Package Process/ 
Temperature 
Range 



BLANK Commercial (0°Cto +70°C) 



B 



C 

P 
J 

L 

35 
40 
50 
80 



7252 



72520 



Military (-55°Cto +125°C) 
Compliant to MIL-STD-883, Class B 

Sidebraze {600 mil)* 
Plastic DIP* 

Plastic Leaded Chip Carrier + 
Leadless Chip Carrier + 



Commercial Only ' 
Military Only 



Low Power 



Access Time (U) 
Speed in Nanoseconds 



1 K x 18-Bit & 2K x 9-Bit BiFIFO in 48-pin 

package 

1 K x 18-Bit & 2K x 9-Bit BiFIFO with added 

hardware in 52-pin packages 



*IDT7252 0nly 
+ IDT72520 0nly 
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FEATURES: 

• Bi-directional First-In/First Out (FIFO) memory 

• Back-to-back 1K x 18-bit FIFO organization 

• 35ns access time 

• Facilitates processor-to-peripheral and processor-to-processor 
communication 

• Matches bus widths: 16-bit to 16-bit and 32-bit to 32-bit buses 

• Asynchronous and simultaneous read and write operations 

• Width expandable to 36 bits 

• Six general purpose programmable I/O pins 

• Hardware Reread and Rewrite 

• Hardware Load Reread and Load Rewrite for data 
retransmission 

• Hardware Reset 

• Built-in pass-through path 

• On-chip DMA for easy peripheral interfacing 

• Available in 68-pin PGA, and 68-pin LCC and PLCC 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72521 BiFIFO is a compact, highly integrated solution 
for simplifying data transfer between two processors or a 



processor and peripheral. With access speed of 35ns, the BiFIFO 
can improve system performance of the peripheral interface by vir- 
tue of its concurrent transfer capability. The BiFIFO can handle 
data transfer between 16-bit to 16-bit or 32-bit to 32-bit buses. 

Both ports, organized in 1K x 18-bit, can be operated concur- 
rently, essentially operating as two FIFOs in one chip. A data pass- 
through mode allows for command and status transfer between 
two devices. To improve system performance when interfacing to 
peripherals whi ch su pport DMA operations, a Request (REQ) and 
Acknowledge (ACK) handshake is included. 

Four external flag pins can be used to configure and access any 
one of sixteen internal flags (four in each FIFO with both positive 
and negative polarity). The four internal flags are Empty, 
Empty + Offset, Full and Full-Offset. The offset value and flag po- 
larity can be programmed through int erna l registers. ■ 

The BiFIFO incorporates Reread (RER) and Rewrite (REW). 
The internal read and write pointers can b e set by the user through 
a control registe r. Up on signaling the RER input, the read pointer is 
set wi th value of RER pointer and data is r ead ag ain. With signaling 
REW , the write pointer is set with value of REW pointer and data is 
written again. These internal read and write pointers can be set by 
the user through a control register. In addition, the BiFIFO has 
hardware Load Reread, Load Rewrite and Reset capabilities. 

The BiFIFO is available in a 68-pin PGA and 68-pin LCC and 
PLCC packages. Military grade product is manufactured in com- 
pliance with the latest revision of MIL-STD-883, Class B. 
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PIN CONFIGURATIONS 





DB13 


DB14 


DB17 


FLG B 


FLGc 


Ao 


DA15 


DA13 


DA11 




DB11 


DB12 


DB15 


FLGa 


FLG c 


A1 


DA17 


DA14 


DA12 


PI0 5 


PIO4 


DB9 


DB10 


G68-1 


DA9 


DA10 


GND 


DB8 


PIO3 


DA 8 


D"5 B 


GND 


GND 


LD 
RER 


R/W B 


Vbc 


Nfcc 


U3 A 


DB7 


DB16 


GND 


R5 


DB5 


DB6 


PI0 2 


LD 
REW 


DB3 


DB4 


DA7 


DA16 


DB2 


DB1 


CLK 


REQ 


RER 


R/W A 


PIO 


DAO. 


DA2 


DAS 


DA6 


;■ 


DBO 


ACK 


REW 


GND 


S5a 


PIO t 


DA1 


DA3 


DA4 

























_ Pin 1. 
Designator 



PGA 
TOP VIEW 



INDEX- 



OQQ QQQ. D-lQ ccOlc 







LCC/PLCC 
TOP VIEW 



PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


D A o-D A17 


Data A 


I/O 


Data inputs & outputs for 18-bit Port A. 


Dbo~ D B 17 


DataB 


I/O 


Data inputs & outputs for 18-bit Port B. 


U3 A 


Chip Select 


I 


Port A is accessed when chip select is LOW. 


C3 A 


Data Strobe 


I 


Port A is accessed when D~S" A is LOW, thereby activating Read or Write based upon selection of RA^. 


U5 B 


Data Srobe 


I/O 


Port B is accessed when t)S~ B is LOW. 


R/W A 


ReadAVrite 


I 


Controls Read or Write operation of Port A when D$ A is LOW. 


R/W B 


ReadAVrite 


I/O 


Controls Read or Write operation of Port B when D~5~ B is LOW. . 


RETS 


Reread 


I 


Loads Read pointer with value of RER pointer when LOW. 


REW 


Rewrite 


I 


Loads Write pointer with value of REW pointer when LOW. 


LDRER 


Load Reread 


I 


Saves the Read pointer value in the Reread pointer. 


LDREW 


Load Rewrite 


I 


Saves the Write pointer value in the Rewrite Pointer. 


R3 


Reset 


I 


Reset is performed through hardware pin, power up or by a bit in an internal register. During reset, both 
internal Read and Write pointers are set to the first location 


REQ 


Request 


I 


Port B input signal requesting a data transfer between B port and Peripheral through DMA handshake. 


XC~K 


Acknowledge 





DMA handshake response to the active signal.from REQ input. 


CLK 


Clock 


I 


Input clock pin (70% duty cycle max.). 


Aq.A! 


Address 


I 


With C~S~ A LOW, address lines and RAV A select one of the 6 modes, FIFO A->B, FIFO B->A, Direct 
pass-through path, configuration registers, status register, and command register. 


FLG A -FLG D 


Flags 





These four pins output four of sixteen flags (Empty, Empty + Offset, Full, Full-Offset) for eitherA-> B, or 
for B-> A in two polarities. Flags are programmed via the configuration registers. 


PIOq - PI0 5 


Program Bits 


I/O 


Six general purpose programmable pins as either input or output ports. 


Vcc ; 


Power Supply 




Two power supply pins, 5V. ...■-.-■.■■ 


GND 


Ground 




Five GND pins at 0V. 
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ABSOLUTE MAXIMUM RATINGS 



d) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V CCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


v ccc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


Vh 


Input High Voltage 
Military 


2.2 


- 


■ - 


V 


V IL <1> 


Input Low Voltage 
Commercial & 
Military 


- 


- 


0.8 


V 



NOTE: 

1. 1.5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A = 0°C to +70°C; Military: V cc = 5V ±10%. T A = -55°C to + 125°C) 



SYMBOL 


PARAMETER 


MIN. 


IDT72521L 
COMMERCIAL 

Ta - 35, 50, 80ns 

TYP. MAX. 


MIN. 


IDT72521L 
MILITARY 

Ta= 40,50,80ns 

TYP. MAX. 


UNIT 


i lL o) 


Input Leakage Current {Any Input) 


-1 


1 


-10 


10 


LLA 


l0L (2 > 


Output Leakage Current 


-10 


10 


-10 


10 


HA 


VOH 


Output Logic "1" Voltage I ut= -1mA 


2.4 


_ 


2.4 


- 


V 


Vol 


Output Logic M M Voltage l OUT - 4mA 


- 


0.4 


- 


0.4 


V 


lcci< 3 > 


Average V cc Power Supply Current 


- 


90 160 


- 


120 170 


mA 


Ices' 3 * 


Average Standby Current 

(R » w = RST = FL/RT = V| H ) 


- 


8 12 


- 


12 25 


mA 


l C C3(L)< 3 > 


Power Down Current 
(All Input = V cc = -0.2V) 


- 


2 


- 


4 


mA 



NOTES: 

1 . Measurements with 0.4 < V )N < V 0UT . 

2. R>M H .0.4<V OUT <V CC 

3. I cc measurements are made with outputs open. 



5V 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



D.U.T 



}.■• 



680Q - 



1K 
* 30pF* 



CAPACITANCE (T A = +25°c,f = i.omhz)(d 



SYMBOL 


PARAMETER 


CONDITIONS 


MAX. 


UNIT 


I C IN (3) 


Input Capacitance 


V| N =0V 


8 


PF 


|C OUT (2.3) 


Output Capacitance 


V 0U t= 0V 


12 


PF 



Figure 1. Output Load 

* Includes jig and scope capacitances. 



MOTES: 

1. This parameter is sampled and not 100% tested. 

I. With output deselected. 

3. Characterized values, not currently tested. 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc" 5V ±10%, T A = 0°C to +70°C; Military: V cc = 5V ±10%, T A = -55°C to +125° C) 


SYMBOL 


PARAMETER 


FIG. 


COM'L 


MIL 


MILITARY AND COMMERCIAL 


UNIT 


72521x35 
MIN. MAX. 


72521x40 
MIN. MAX. 


72521x50 
MIN. MAX. 


72521x80 
MIN. MAX. 


TIMINGS (A-SIde 18-Bit) 


ta A 


Access Time 


1 


35 


40 


50 


80 


ns 


ta RLZ 


Read Pulse Low to Data Bus at Low Z 


1,6 


5 


5 


5 


110 


ns 


ta RHZ 


Read Pulse High to Data Bus at High Z 


1.6 


20 


25 


30 


30 


ns 


ta DV 


Data Valid from Read Pulse High 


1,6 


5 


5 


5 


5 - 


ns 


^rc 


Read Cycle Time 


1 


45 


50 


65 


100 


ns 


ta RPW 


Read Pulse Width 


1 


35 


40 


50 


80 


ns 


ta RR 


Read Recovery Time 


1 


10 


10 


15 


20 


ns 


ta S i 


C1>a. A 1t A , R/W A Set-Up Time 


1 


5 


5 


5 


10 


ns 


ta H i 


C"5a, Ai , Ao. R/W a Hold Time 


1 


5 


5 


5 


10 


ns 


ta D s 


Data Set-Up Time 


1,2 


18 


20 


30 


40 


ns 


* a DH 


Data Hold Time 


1.2 








5 


10 


ns 


* a WC 


Write Cycle Time 


1 


45 


50 


65 


100 


ns 


ta W pw 


Write Pulse Width 


1,2 


35 


40 


50 


80 


ns 


ta WR . 


Write Recovery Time 


1 


10 


10 


15 


20 


ns 


ta WRCOM 


Write Recovery Time after Command 


2 


35 


40 


50 


80 


ns 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A = 0°C to +70°C; Military; V cc = 5V ±10%, T A = -55°C to + 125°C) 


SYMBOL 


PARAMETER 


FIG. 


COM'L. 


MIL 


MILITARY AND COMMERCIAL 


UNIT 


72521x35 
MIN. MAX. 


72521x40 
MIN. MAX. 


72521x50 
MIN. MAX. 


72521x80 
MIN. MAX. 


TIMINGS (B-Side 9-Bit) 


tb A 


Access Time 


3 


35 


40 


50 


80 


ns 


tb RLZ 


Read Pulse Low to Data Bus at Low Z 


3,6 


5 


5 


5 


10 


ns 


tk R HZ 


Read Pulse High to Data Bus at High Z 


3,6 


20 


25 


30 


30 


ns 


tb DV 


Data Valid from Read Pulse High 


3,6 


5 


5 


5 


5 


ns 


tbRc 


Read Cycle Time 


3 


45 


50 


65 


100 


ns 


tb RPW 


Read Pulse Width 


3 


35 


40 


50 


80 


ns 


tt>RR 


Read Recovery Time 


3 


10 


10 


15 


20 


ns 


tb S i 


R/W B Set-Up Time 


3 


5 


5 


5 


10 


ns 


tb H i 


R/W B Hold Time 


3 


5 


5 


5 


10 


ns 


tb D s 


Data Set-Up Time 


3 


18 


20 


30 


40 


ns 


tb D H 


Data Hold Time 


3 








5 


10 


ns 


tbwc 


Write Cycle Time 


3 


45 


50 


65 


100 


ns 


tbwpw 


Write Pulse Width 


3 


35 


40 


50 


80 


ns 


tbwR 


Write Recovery Time 


3 


10 


10 


15 


20 


ns 


tbDSBH 


FTEE, EEW, LDRER, LDREW 
Set-Up and Recovery Time 


4 


10 


10 


15 - 


15 


ns 


REQ-ACK (B-Side 9-Bit) 


tbcKC 


Clock Cycle Time 


5 


17.5 


20 


25 


40 


ns 


tb CKH 


Clock Pulse HIGH 


5 


6 


8 


10 


16 


ns 


tbcKL 


Clock Pulse LOW 


5 


6 


8 - 


10 


16 


ns 


tbREQS 


Request Set-Up Time 


5 


5 


5 


10 


10 . - 


ns 


tbREQH 


Request Hold Time 


5 


5 


5 


5 


5 


ns 


tbACKL 


Delay From Rising Clock Edge 
to ACK Switching 


5 


18 


20 


25 


35 


ns 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5V ±10%, T A = 0°Cto +70°C; Military: V cc= 5V ±10%. T A = - 


55°Cto+125°C) 








SYMBOL 


PARAMETER 


FIG. 


COM'L 


MIL 


MILITARY AND COMMERCIAL 


UNIT 


72521x35 
MIN. MAX. 


72521x40 
MIN. MAX. 


72521x50 
MIN. MAX. 


72521x80 
MIN. MAX. 


BYPASS MODE 


^BYA 


B- > A Bypass Access 


6 


20 


25 


30 


40 


ns 


ta BY o 


B->A Bypass Delay 


6 


15 


17 


20 


30 


ns 


ta BYH 


B->A Data Hold 


6 


5 


5 


5 


10 


ns 


tb B YA 


A- > B Bypass Access 


6 


20 


25 


30 


40 


ns 


tb BY D 


A- > B Bypass Delay 


6 


15 


17 


20 


30 


ns 


fo B YH 


A->B Data Hold 


6 


5 


5 


5 


10 


ns 


FLAGS TIMINGS 


*REF 


ELOWtoFFLOW 


7 


35 


35 


45 


60 


ns 


*WEF 


W HIGH to EF HIGH 


7 


35 


35 


45 


60 


ns 


*rff 


E HIGH to FF HIGH 


7 


35 


35 


45 


60 


ns 


*WFF 


WLOWtoFFLOW 


7 


35 


35 


45 


60 


ns 


Wef 


R Low to Almost ET LOW 


7 


50 


50 


60 


75 


ns 


*WAEF 


W High to Almost EF High 


7 


50 


50 


60 


75 


ns 


*RAFF 


R" High to Almost FF High 


7 


50 


50 


60 


75 


ns 


*WAFF 


W Low to Almost FF Low 


7 


50 


50 


60 


75 


ns 


PROGRAMMABLE I/O TIMINGS 


* PIOA 


PIO Access Time 


8 


25 


25 


30 


30 


ns 


*PIOS 


B-> A Set-Up Time 


8 


5 


5 


10 


10 


ns 


tplOH 


B-> A Hold Time 


8 


5 


5 


10 


10 


ns 



NOTE: 

1 . R or W is internal signal derived from 05 A & R/W A or D~S A & R/W B . 
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£5a 
A,/A 

R/W A 
E>5 A 



r" tasi ' 



f tam ■ 



READ 



CS A =0; A, = 0, A = ,^ 
R/W A =1 | 



■ taRc- 



E3a 



Output: D A (17:0) 



■ taRpw " 



■ taRi_z ■ 



:GSXJ[ 



■ ta R R- 



xek>- 



-I- 
N— taDV — *l ■ 

|"* ta RH z *1 



WRITE 



CS A = 0;A 1 = 0,A = 

FVW A \_ 

1 

us A ! 



■ tawc" 



• tawR- 



-tawpw- 



tasi 



* 



Input: D A (17:0) 



!r 



l u 



ta D s — *T«— taDH" 



Note: Refer to Address Control (Table 1) for other selection 

Figure 1. Read and Write Timings (A-Side) 

A 1 =1,A =1 
R/W A 
D5 A 
Opcode D A (15:0) — . 



I 



t 



-twpw- 



t 



I, 



L 



Operand D A (7:0) 



y v. 



"twRCOM ■ 



I*- ta D s-^r*- ta D H~"1 
Figure 2. Carry Out Command Timing (A-Side Only) 
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WRITE 



Case 1: When access controls are R/W B and D~S B 



R/W B 

DS B 

D B (8:0) 



" tbwc" 



■ tbwR- 



- tbwpw - 



h~ tbsi ■ 



rj — \ 

T— tbm — H T 



tb H i 
J 



" tb D s — -*[*— tb DH " 



Case 2: When access controls R/W B and US B are programmed as R" B and W B 



H B = 1 



W B 



D B (8:0) 



U 



' tbwc 



- tbwpw " 



J 



■ tbos" 



■ tbwR ■ 



-tboH *| 



READ 



Case 1: When access controls are R/W B and US B 



R/W B =1 
D B <8:0) 



■ tbRc - 



t 



- tbRpw - 



U — tbRtz 

f-« tb A 



&ZZL 



if 



■ tbRR" 



" tbov" 



im 



tbRHZ " 



W B =1 

*B 

D B (8:0) 



Case 2: When access controls R/W B and US B are programmed as R B and W B 



■ tbRc - 



■ tbRR- 



t 



-tbRPw - 



s 



tbRLZ 



-ESf 



i ' " 



ym 



■tb A - 



w— tb D v--*1 I 

I I 

r* tb R Hz +\ 



Figure 3. Read and Write Timings (B-Side) 
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53b 



EEEorEEW 



LDRER or LDREW 



Case 1: Access controls are R/W B and B~S B 



tDSBH 



tDSBH 



Case 2: Access controls R/W B and D~S B pins are programmed as R B and W B 



w Bor R B 



HEEorREW 



LDRER or LDREW 



_J 




\ 


f 


} 








I* * 




[ 

I toSBH 




tDSBH | 





Figure 4. Reread, Rewrite, Load Reread, Load Rewrite Timings (B-Side) 




|*- t A CKL-*1 |*-t A CKL-^ 

)te: Depends on the Intel or Motorola mode bit, BiFIFO either generates BUb and R/Wb or Rb and W B in thefaequest and Acknowledge mode 

Figure 5. Request and Acknowledge Timings (B-Side Only) 
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BYPASS 



U3 A 



E5a 



D B {8:0) 



D A (16)D A (7:0) 



■SE3C 



■ taRL2- 



■ taBYA ■ 



I ta B YD J 



3EEE> 



■ taDV 



■ taRHz ■ 



A *-B 

es A =o 

Ai=0;A = 1 



E3a 



tbBYH " 



D A (16)D A (7:0) 



Db(8:0) 



Data A 



Data B 



tb R LZ~ 



■szxc 



tbBYA " 



I 



Data A 



DataB 



t*~ 



*i 



| tbBYD | 



■ tb D v~*1 



BEX> 



■ tbRHZ ■ 



Figure 6. Bypass Timings 
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FIFO B *- A: Empty and Full Flags 

R/W A =1 

Read FIFO 



DSa 

R/Wb 

E3 B 

FF 
FF 



~l 



t- 



Write FIFO 



I 



-/A 



-//- 



r 



1 1 — r/- 



tREF twEF 

Note: tf^Ep, t WAEF , tf^Fp, t WAFF are the same to the above timings. 



Write FIFO 



| twFF 



tRFF 



r 




FIFO B-« A: Empty and Full Flags 

R/Wb =1 

Read FIFO 



DS B 



R/W A 



SS A 



EF 



FF 



~T 



r — *i 

tREF 



Write FIFO 



-/A 



r 



-r 



yz. 



twEF 



Write FIFO 



'/ ! 



k — »i 

| twFF | 



Note: tRAEp. *waef • *raff> Waff are the Same to tne above timings. 

Figure 7. Flag Timings 



k J 

tRFF ' 
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PROGRAMMABLE INPUT/OUTPUT (PIO) 
A *■ B: Write Into Register 6 



R/W A 



U3 A 



Input D A <i) 
Output PIO (i) 



Note: (i) is any number from to 5 



I 



Data A 



I 



" tpiOA " 



Data A 



B: Read from Register 6 



R/W A =1 



03a 
Output D A (i) 
Input PIO (i) 



X 



' tpiOA " 



■CXKIC 



Data A 



tpios 



1 I 

*T? *pioh *1 



Note: (i) is any number from to 5 



Data A 



Figure 8. Programmable I/O Timings 
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FUNCTIONAL DESCRIPTION 

FIFOs are used to link processors and peripherals together 
asynchronously to transfer data. Often the data on each side must 
be passed in both directions and requires two FIFOs arranged 
side-by-side. The BiFIFO is an integrated solution to this class of 
applications offering asynchronous bidirectional data buffering. 
The BiFIFO contains two 1 K by 1 8 FIFOs connected side by side to 
two data ports: A and B. 

The BiFIFO also contains several innovative, programmable 
features: 

• DMA Style Handshake: Option available on port B side to 
control read and write activities when connected to peripherals 
with REQUEST and ACKNOWLEDGE kind of handshake. 

• Block Transmit: Capability to Reread and Rewrite from port B. 

• Flags: Four empty, full and programmable flags (empty + 
offset, full-offset) per FIFO, can be multiplexed into four flag 
pins. 

• Programmable I/O: Six general purpose programmable pins 
each can be an output or input or input ports. 



• Pass-Through: On-chip transceiver to pass through the FIFOs 
for direct and synchronous communication between two data 
ports. 

These features can be selected by programming a set of six in- 
ternal Configuration Registers or by "executing a command" from 
port A. There are six possible modes of operation from port A, de- 
pending on CSa , A1 and AO pins: 

1. Port A disabled ( CSa =0) 

2. FIFO access. 

3. Direct access to port B, pass through FIFOs. 

4. Program Configuration Registers. 

5. Read Status Registers. 

6. Carry out a command. 

DMA Style Handshake Mechanism 

There are two operational modes for the 8-bit (port B) interface. 
The modes are tailored to facilitate connection with intelligent de- 
vices such as CPUs which can generate read and write strobes, or 
less intelligent devices such as peripherals which require that read 
and write strobes be generated for them (see Figure 9). 



CPU INTERFACE MODE 



CPU 


RAVa 9 


BiFIFO 


% R/W B 


CPU 


Es A t 


D§3 


16 X 


16 v 


4 . . , y » 


* X * 



DMA MODE 
(Peripheral Interface) 




CPU 


R/Wa % 


BiFIFO 


R/W B 


PERIPHERAL 


155a b 


E5b E 


16/32, 


REQ 


£C~R 


16 ' 


' 


~~ "'. """ 



Figure 9. Interface Modes 



The BiFI FO re sponds to an active signal on the REQ input by 
strobing the ACK and DSb lines and asserting the R/Wb output. All 
timing is relative to a shift register clock generated by CLK or CLK 
divided by two. When in the DMA (peripheral) mode and the pass- 
through buffers are used for a synchronous transfer, the read/write 
strobe from the A port are passed through to the B port. 

Reset 

The IDT72521 can be reset through hardware pin, power up or 



through bit on register. During reset, both internal Read and Write 
pointers are set to the first location. 

Programmable I/O 

There are six programmable I/O pins: PIO (5:0). When pro- 
grammed as inputs, PIO (5:0) can be read from port A*s D A (5:0). 
When PIO (5:0) are outputs, any data written into D A (5:0)willshow 
up on PIO (5:0). The data direction is individually selectable by pro- 
gramming the Register 7 (see Figure 10). 
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D A 0-5 



WRITE DATA (REG. 6) 



RESET 



WRITE DIRECTION MASK 
(REG. 7) 




READl 



(REG. 7) 




$ 



PIOO-5 




R£AD data 

(REG. 6) 



LATCH CLOSED WHEN 
LE IS LOW AND READING 



Figure 10. Programmable Input/Output 



Pass-Through (Synchronous Access) 

The BiFIFO includes a unique data path that bypasses the 
FIFOs such that a processor can talk synchronously with the pe- 
ripheral to initialize it and then communicate asynchronously via 
the FIFOs. The parity generate and check circuitry (if selected) also 
comes Into play during the synchronous transfer of data via the 
pass-through buffers. When in the peripheral (DMA) pass-through 
mode, the DSb and R/Wb pins are outputs and reflect the action of 
the DSa andR/W A inputs. REQ should be low during initialization 



of BiFIFO and peripheral. 
REGISTER DESCRIPTION 

Address Control 

The address lines indicate the resource to be accessed. There 
are six items that can be accessed: the FIFO B- > A, FIFO A- > B, 
8-bit data bus, the flag configuration registers, status and com- 
mand (see Table 1). 



C§ A 


Ai 


A'o 


READ 


WRITE 











FIFO B->A 


FIFOA->B 





o 


1 


18-bit bus direct 


18-bit bus direct 





1 





Configuration Register 


Configuration Register 





1 


1 


■'.'■. Status 


Command 


1 


X 


X 


X 


x 



Note: Port B uses D~S"b and R/Wb in the same way that Port A generates 
internal strobes. 

Table 1. Address Control for Port A. 



Command Register 

The command feature allows the user to direct the BiFIFO to do 
something in real-time rather than setting up configuration 



registers in an idle condition. The command port format and a list 
of commands is shown in Table 2. The commands are accessed 
through the command port (Ai , A = 11). 
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15 12 11 



8 7 



3 2 



xxxx 


Opcode 


xxxxx 


Operana 



Opcode 


Function 





Reset BiFIFO functions (see operands) 


1 


Select Configuration Register (see Table 3) 


2 


Load Read point with Reread pointer value 


3 


Load Write pointer with Rewrite pointer value 


4 


Load Reread pointer with Read pointer value 


5 


Load Rewrite pointer with Write pointer value 


6 


Set DMA transfer direction (see operand) 


7 


Reserved 


8 


Increment read pointer on B side 


9 


Increment write pointer on B side 


A 


Reserved 


B 


Reserved 



Operands 


Function 


000 


No operation 


001 


Reset FIFO B->A (Read, Write, and Rewrite pointers) 


010 


Reset FIFO A->B (Read, Write, and Reread pointers) 


011 


Reset B- > A and A- > B 


100 


Reset REQ circuitry 


101 


No operation 


110 


No operation 


111 


Reset all ( 2 ) 




xxo 



XX1 



Write FIFO B-> A 



Read FIFO A- >B 



NOTES: 

1 . If operands are not shown for opcode, then they are in don't care 
condition. 

2. Reset both FiFOs, REQ, Configuration Registers 0, 1 , 2, 3, 5, 7. Reset 
Configuration Register 4 to default. DMA direction B— »A Clear Parity 
Error flags. 




Table 2. Command Function and Operand 

Configuration Registers command to point to a particular location, then reading or writing 

. . , t . 4 . „.,-„-« ,. the content via address 2 (At , Ao =10). On reset, all registers ex- 

Sev eralconf.gurat.on registers control the B.FIFO operation R - ster 4 (TabIes 3 / 4) ^, ' Zera 

(Table 3). The configuration registers are accessed by executing a My v / 



Operands 


Selection 


000 


RegO: 


001 


Regl: 


010 


Reg 2: 


011 


Reg 3: 


100 


Reg 4: 


101 


Reg 5: 


110 


Reg 6: 


111 


Reg 7: 



NOTE: 0110 01 00 001 0000 is default for Register A. All others default to 0. 



Table 3. Configuration Registers 



15 








10 


9 















A- > B Empty + Offset 


15 






10 9 













A->B Full -Offset 


15 






10 9 













B->A Empty + Offset 


15 






10 9 













B->A Full -Offset 


15 




12 11 




8 


7 4 3 







FlagD 


FlagC 


FlagB 


Flag A 


15 

















General Control 


15 

























I/O Outpi 


Jt Control 






15 

















I/O Direction Control 
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Configuration Registers through 3: 



These program the offset for the almost empty and almost full flags. The 
values in these registers are unsigned positive numbers. 



Configuration Register 4: 



This is used to select internal flags for the external flag pins A through D. 
The register is divided into four fields of four bits each. The four bit fields not 
only select which flag to output but also the polarity at the output. This cre- 
ates an easier interface to processors and peripherals {see Table 4). 



SEL 


SELECTED FLAG 


0000 




Empty A- > B 


0001 




Empty + Offset A- > B 


0010 




FullA->B 


0011 




Full -Offset A- >B 


0100 


Empty B->A 


0101 




Empty + Offset B-> A 


0110 




FullB->A 


0111 




Full-Offset B-> A 



SEL 


SELECTED FLAG 


1000 


Empty A- > B 


1001 


Empty + Offset A- > B 


1010 


FullA->B 


1011 


Full -Offset A- >B 


1100 


EmptyB->A 


1101 


Empty + Offset B-> A 


1110 


FullB->A 


1111 


Full-Offset B-> A 



Table 4. Flag Polarity and Selection Codes 
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Configuration Register 5: 



This contains fields to control various functions (see Table 5). 



BIT 


FUNCTION 









Select: DS B & R/W B or R B & W B 





Provides the strobes as R B & W B (Intel Mode) 


1 


DS B & R/W B (Motorola Mode) 


1 


Unused 




2 


Enable Reread 





Disable Reread 


1 


Enable Reread 


3 


Enable Rewrite 





Disable Rewrite 


1 


Enable Rewrite 


4 


REQ polarity 





REQ active HIGH 


1 


REQ active LOW 


5 


ACK polarity 





ACK active LOW 


1 


ACK active HIGH 


6-7 


REQ/ACK Timing 


00 


2 clock cycle between REQ A & AC~K f 


01 


3 clock cycle between REQ ^ & ACR ▼ 


10 


4 clock cycle between REQ A. & ACK y 


11 


5 clock cycle between REQ A & A"C~K ▼ 


8 


Read & Write Strobe 





Read and write strobe: 1 cycle LOW 


1 


Read and write strobe: 2 cycle LOW 


9 


Clock Frequency (Internal) 





CLK signal generates the REQ/ACK sequence 


1 


CLK signal divided by two 


10 


Interface Mode Select 





CPU interface mode 


1 


DMA (peripheral interface) mode 


11-15 


Unused 


Not 


e: All default to 0. 




Table 5. Register 5 Format 



Configuration Register 6: 



15 



The configuration register 6 is used to store data to be output on the I/O 
pins. Data to be output is written into the bit position: to 5. The bit positions 
6 through 15 are unused. This register can only be written. 

6 5 4 3 2 1 



BIT 6-15 ARE UNUSED 


PI05 


PI04 


PI03 


PI02 


PI01 


PIO0 



Table 6. I/O Output Control 
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Configuration Register 7: 



This configuration register 7 is the mask register which is used to control the 
direction of the I/O pins. This register can be read or written from the A side. 
Each bits of the register 6 controls the direction of the I/O pin respectively. A 
logic zero selects the corresponding I/O pin as an input. A logic one selects 
the I/O pin as an output. The default is logic zero. 



15 



6 



BIT 6-15 ARE UNUSED 


Ml/05 


Ml/04 


Ml/03 


Ml/02 


Ml/01 


MI/OO 



Table 7. I/O Direction Control 



Status Register 

Bit through 2 are unused. Bit 3 is the DMA direction selected via 
the command register: for A->B and 1 for B->A. The bit 4 
through 7 are flag status which are: Empty A- > B, Empty + Offset 



A- > B, Full-Offset B- > A and Full B- > A. The bits 8 through 1 1 are 
unused. The status bits for the Data A side of the Fl FOs are found in 
bits 12 to 15: Full-Offset A->B, Full A->B, Empty B->A, and 
Empty + Offset B-> A. 



Bit 


Status Register 





Reserved 


1 


Reserved 


2 


Reserved 


3 


DMA Direction 


4 


A- > B Empty 


5 


A->B Empty + Offset 


6 


B->AFull 


7 


B->A Full -Offset 


8 


Reserved 


9 


Reserved 


10 


Reserved 


11 


Reserved 


12 


A->BFuli 


13 


A- >B Full -Offset 


14 


B- > A Empty 


15 


B->AEmpty + Offset 



Table 8. Status Register Format 
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ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power 



Speed Package Process/ 
Temperature 
Range 



BLANK Commercial (0°C to +70°C) 

B Military (-55° C to + 125°C) 

Compliance to MIL-STD-883, Class B 

G Pin Grid Array 

J Plastic Leaded Chip Carrier 

L Leadless Chip Carrier 

35 Commercial Only 1 

40 Military Only I Access Time (U) 

50 j Speed in Nanoseconds 

80 J 



Low Power 



-| 72521 1Kx 18-bit BiFIFO 
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DIGITAL SIGNAL PROCESSING 



Digital Signal Processing (DSP) building block components 
ease the high bandwidth digital processing of analog signals using 
complex algorithms. Integrated Device Technology's advances in 
VLSI design and CMOS technology have accelerated develop- 
ment of high-speed DSP building block components which 
address similar advances in DSP algorithms. All IDT DSP 
components are designed with a three-bus architecture, ideal for 
high bus bandwidth systems. 



Fixed-point multipliers, multiplier-accumulators, multi-level 
pipeline register files and DSP arithmetic-logic units offer 
high-performance functions for 12-bit and 16-bit data. IDT offers 
the fastest fixed-point building blocks in the industry for the most 
demanding DSP system requirements. 

IDT's goal is to provide the highest level of integration and 
highest performance components for the most demanding DSP 
systems. 
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16 x 16-BIT PARALLEL 
CMOS MULTIPLIER 
WITH 32-BIT OUTPUT 



PRELIMINARY 
IDT 7317 



FEATURES 

• 16 x 16-bit parallel multiplier with 32-bit output available 
immediately 

• 20ns clocked multiply time 

• Low power consumption: 400mW Max. 

• One clock and three register enables 

• Unsigned, Two's Complement or Mixed-Mode operations 

• Flexible output scaling shifter 

• Pipeline or Flow-through modes 

• TTL-compatible input/output 

• Three-state outputs 

• Produced with advanced submicron CEMOS ™ 

technology 

• Available in 84-pin PLCC and 84-lead Pin Grid Array (PGA) 

• Military product compliant to MlL-STD-883, Class B 



DESCRIPTION 

The IDT7317 is high-speed, low-power 16 x 16-bit multiplier that 
has double the throughput of comparable devices by virtue of a full 
32-bit output product bus. The Most Significant Product (MSP) and 
Least Significant Product (LSP) can be independently enabled on 
an external 16-bit bus or simultaneously enabled on an external 
32-bit bus. IDT's high-performance CEMOS™ technology pro- 
duces very fast (20ns) clocked multiply times. 

The output structure includes a programmable one-bit shifterfor 
improved dynamic range algorithms using block floating point. 
This multiplier offers flexible configurations for clocked and 
flowed-through multiplications. 

The IDT7317 is ideal for digital signal processing (DSP) applica- 
tions requiring single-cycle 32-bit integer products. Some typical 
applications for this multiplier are 1-D and 2-D fast Fourier trans- 
forms (FFT), matrix multiplications, FIR and MR filtering. 

Military versions of the IDT7317 are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B for 
high-reliability systems. 




FUNCTIONAL BLOCK DIAGRAMS 

*M Xn 



16\ 



FTX 



X REG 



3~ 



XMUX 

~r~ 



YREG 



3*T 



YMUX 



16 BY 16 
MULTIPLIER 



32 N 



EM 5 



FTP 



2. 



PREG 



3- 



CLK 



FTY 



PMUX 

~ r 



SHIFT UP/DOWN BY 1 



> 16 > 16 

^EivT P 16 _ 31 P _ 15 OEE 



POWER 
SUPPLY 






- 2^ 



SHO-2 



GND 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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PLCC TOP VIEW 
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PIN DESCRIPTIONS 



PIN NAME 


I/O 


DESCRIPTION 


x -x 15 




Sixteen multiplicand data inputs. 


XM 




Mode control for X data input port. A LOW designates unsigned data input and a HIGH designates two's complement 
data input. . 


Y -Y 15 




Sixteen multiplier data inputs. 


YM 




Mode control for Y data input port. A LOW designates unsigned data input and a HIGH designates two's complement 
data input. 


CLK 




The rising edge of the clock loads all registers. 


ERX 




Register enable for the X data input port along with the XM pin. 


ETJY 




Register enable for the Y data input port along with the YM pin. 


ENP 




Register enable for the P output product. 


FTX 




When this control is HIGH, the X register is transparent; X input data and XM are not clocked. 


FTY 




When this control is HIGH, the Y register is transparent; Y input data and YM are not clocked. 


FTP 




When this control is HIGH, the P register is transparent; P output data is not clocked. 


SHq - SH2 




Controls output product shifting. Shifting is controlled as follows: 




SH 2 


SH 1 


SH 


ACTION 



1 
1 

1 
1 


X 





1 
1 


X 


1 



1 


no shift. 

arithmetic shift left (up) by 1 position with fill. 

logical shift left (up) by 1 position with fill. 

arithmetic shift right (down) by 1 position with sign extension. 

logical shift right (down) by 1 position with fill. 


OEM 


1 


Three-state enable for most significant product (P 16 - P 31 ). 


OTL 


1 


Three-state enable for least significant product (P - P 15 ). 


P0-P15 





Sixteen least significant product outputs. 


P 16 " P 31 





Sixteen most significant product outputs. 


Vcc 




Two power pins at +5V potential nominal. 


GND 




Four ground pins. 
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ABSOLUTE MAXIMUM RATINGS < 1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under. Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



CAPACITANCE <t a = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ' 


CONDITIONS 


TYP. 


UNIT 


C IN 


Input Capacitance 


V,n=0V 


10 


PF 


Cqut 


Output Capacitance 


V OUT =0V 


12 


PF 



NOTE: 

1. This parameter is sampled at initial characterization and is not 
100% tested. 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^CCM 


Military Supply Voltage 


4.5 


5.0 


5.5 


V 


Vcc 


Commercial Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.0 


- 


- 


V 


Vil 


Input Low Voltage 


- 


- 


0.8 


V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP! 1, MAX. 


MILITARY 
MIN. TYP. (1) MAX. 


UNIT 


Mui 


Input Leakage Current 


V cc = Max., V 0UT = to V cc 


0.1 5 


0.1 10 


HA 


I'loI 


Output Leakage Current 


HiZ,V cc = Max.,V 0UT =0toV cc 


0.1 5 


0.1 10 


|XA 


'cc (2 > 


Operating Power Supply Current 


Outputs Open; f = 20MHz 


30 60 


30 80 


mA 


'ccoi 


Quiescent Power Supply Current 


v IN *v 1H ,v tN <V IL 


15 35 


15 45 


mA 


'cC02 


Quiescent Power Supply Current 


Vin ^ V cc -0.2V, V, N <; 0.2V 


2 10 


- 2 15 


mA 


l cc /f(2.3) 


Increase in Power Supply Current MHz 


V cc = Max., f > 20MHz 


4 


6 


m A/MHz 


Vqh 


Output High Voltage 


V cc = Min., I 0H = -2.0mA 


2.4 


2.4 


V 


Vol 


Output Low Voltage 


Vcc = Min - 'ol = 4mA 


0.4 


0.4 


V 



NOTES: 

1. Typical implies V cc = 5VandT A = +25°C. 

2. I cc is measured at 20MHz and V )N = to 37. For frequencies greater than 20MHz, the following equation are used; for the commercial range, 
'cc = 60 +4(f-20)mA; for the military rango, l C c = 80 + 6(f-20)mA; f is the operating frequency in MHz. 

3. These limits are guaranteed but not tested.. 
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AC ELECTRICAL CHARACTERISTICS - COMMERCIAL (V cc = 5V ± 10%,T A = o°cto +70°C) 


SYMBOL 


PARAMETER 


7317L20 
MIN. MAX. 


7317L35 
MIN. MAX. 


7317L55 
MIN. MAX. 


7317L75 
MIN. MAX. 


UNIT 


^MUC 


Unlocked Multiply Time( 2 ) 


35 


55 


75 


100 


ns 


*MC 


Clocked Multiply Time* 2 ) 


20 


35 


55 


75 


ns 


X SD 


X,Y Input Data Set-up Time (2) 


8 


10 


13 


18 


ns 


X HD 


X,Y Input Data Hold Time (2) 


2 


2 


2 


2 


ns 


^E 


Clock Enable Set-up Time (2) 


8 


8 


8 


8 


ns 


*HE 


Clock Enable Hold Time (2) 


2 


2 


2 


2 


ns 


*PWH 


Clock Pulse Width High (2) 


9 


10 


15 


20 


ns 


Wl 


Clock Pulse Width Low (2) 


9 


10 


15 


20 


ns 


Vdp 


Clock Output to P (2) 


18 


25 


30 


35 


ns 


*ENA 


3-State Enable Time (1) 


18 


25 


30 


35 


ns 


*DlS 


3-State Disable Time (1) 


15 


22 


25 


30 


ns 



NOTE: 

1 . Transition is measured + 500mV from steady-state voltage with loading specified in Figure 1 . V x - V and 2.6 V. 

2. I 0L = 3.2 mA and I h = -0.8 mA during AC tests. 

AC ELECTRICAL CHARACTERISTICS - MILITARY (v cc = 5V ± 10%,t a = -55°cto +125°C) 



NOTE: 

1. Transition is measured +500mV from steady-state voltage with loading specified in Figure 1. V x = V and 2.6 V. 

2. Iql = 3.2 mA and ! 0H = -0.8 mA during AC tests. 

TO 
OUTPUT O — | 
PIN 

40pFn 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



500 n 



=rVx 



SYMBOL 


PARAMETER 


7317L25 
MIN. MAX. 


7317L40 
MIN. MAX. 


7317L65 
MIN. MAX. 


7317L90 
MIN. MAX. 


UNIT 


*MUC 


Unlocked Multiply Timet 2 ) 


38 


60 


85 


125 


ns 


*MC 


Clocked Multiply Time < 2 > 


25 


40 


65 


90 


ns 


l SD 


X.Y Input Data Set-up Time ( 2 > 


12 


15 


20 


25 


ns 


*HD 


X.Y Input Data Hold Time < 2 > 


2 


3 


3 


3 


ns 


*SE 


Clock Enable Set-up Time (2) 


12 


15 


15 


15 


ns 


*HE 


Clock Enable Hold Time< 2 > 


2 


3 


3 


3 


ns 


Wh 


Clock Pulse Width High* 2 ' 


10 


12 


15 


25 


ns 


TWL 


Clock Pulse Width Low (2) 


10 


12 


15 


25 


ns 


*PDP 


Clock Output to P (2) 


20 


25 


30 


40 


ns 


*ENA 


3-State Enable Time* 1 ' 


20 


25 


30 


40 


ns 


W 


3-State Disable Time< 1 ) 


18 


22 


30 


35 


ns 




Figure 1. AC Output Test Load (V x = 2.0V except 
fort Dls andt ENA ) 
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Figure 2. Set-Up And Hold Time 



Figure 3. Three-State Control Timing Diagram 
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Figure 4. IDT7317 Timing Diagram 
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Figure 5. Simplified Timing Diagram-Typical Application 
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Figure 6. Fractional Two's Complement Notation 
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2 15 










X 


Y, S 


Y,4 


Y , 3 


Y 12 


Y,, 


Y 10 


Y 9 


Y 8 


Y7 


Y 6 


Y 


Y 4 


Y 3 


Y 2 


Y, 


Y o 


SIGNAL 


2" 1 


2" 2 


2" 3 


2' 4 


2" 5 


2* 6 


2" 7 


2* 9 


2 9 


2 io 


z u 


2* 12 


2 13 


2 14 


2 15 


2 16 


(UNSIGNED MAGNITUDE) 
DIGIT VALUE 










P 31 


P30 


P 29 


P 2 8 


P 2 7 


P 26 


P 2S 


P 2 4 


P 23 


P 22 


P 2 1 


P20 


P,9 


P18 


P17 


Pie 


P« 


Pl4 


Pl3 


P 12 


P11 


P10 


P 9 


Pe 


P 7 


Pe 


P 5 


P 4 


P 3 


P 2 


P , 


Po 


-2° 


2" 1 


2 2 


2* 3 


2" 4 


2' 5 


2" 6 


2' ? 


2" e 


2' 9 


2- K 


2" 11 


2 M 


2-13 


2 14 


2- 16 


2 16 


2"" 


2 -ie 


2 19 


2- 20 


2 21 


2 s2 


2 23 


2 24 


2" 2) 


2 -» 


2" 27 


2 28 


2 29 


2 30 


2 31 


















M 


SP 




























L 


SP 

















Figure 8. Fractional Mixed Mode Notation 



BINARY POINT 



































< 




X 15 


X 14 


X 13 


X 12 


X ii 


X 10 


X 9 


X 8 


X 7 


X 6 


X 5 


x 4 


X 3 


x 2 


x, 


x 




13 
-2 


14 
2 


13 
2 


12 
2 


11 
2 


10 
2 


9 
2 


8 
2 


7 
2 


6 
2 


5 

2 


4 
2 


2 3 


2 
2 


1 
2 



2 










X 


Y 1 5 


Y14 


Y i3 


Y, 2 


Y ii 


Y10 


Y 9 


Y e 


Y 7 


Y 6 


Y B 


Y_4J 


Y 3 


Y 2 


Y, 


Y 


15 

-2 


14 
2 


13 

2 


12 
2 


11 
2 


10 
2 


8 

2 


e 
2 


7 
2 


6 
2 


s 
2 


4 

2 


2 3 


2 

2 


1 
2 



2 






p 3 1 


P 30 


P 29 


P 2 8 


P 27 


P 2 6 


p 25 


P 2 4 


P 23 


P 22 


P 21 


P 2 


P 18 


P 18 


P 17 


Pie 


P i 5 


P 14 


P 13 


P12 


p u 


P10 


P 9 


P9 


P 7 


P 6 


P 5 


P4 


p 3 


P 2 


P i 


p o 


31 
-2 


30 
2 


2 29 


29 
2 


27 
2 


26 
2 


25 
2 


24 
2 


23 
2 


22 
2 


21 
2 


20 

2 


2 19 


19 
2 


17 

2 


16 
2 


18 
2 


14 
2 


13 

2 


12 
2 


11 
2 


10 
2 


9 
2 


8 

2 


7 
2 


6 

2 


6 
2 


4 

2 


3 
2 


2 
2 


1 
2 



2 
















MSP 
































I 


.SP 

















SIGNAL 
DIGIT VALUE 



SIGNAL 
DIGIT VALUE 



Figure 9. Integer Two's Complement Notation 



S7-7 



IDT7317 16 X 16-BIT PARALLEL 

CMOS MULTIPLIER WITH 32-BIT OUTPUT 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



X,B 


*14 


*13 


x ia 


X li 


x ,0 


x e 


x e 


X 7 


x e 


x a 


X 4 


X 3 


x 2 


X i 


x o 


2 15 


2 14 


2 13 


2 12 


2 11 


2 10 


2 9 


2 9 


2 ? 


2 6 


2 6 


2 4 


2° 


i 


2 1 


2° 




Y 15 


Y i4 


Y ,3 


Y 12 


Y 11 


Y 10 


Y 9 


Y B 


Y 7 


Y e 


Y 5 


Y 4 


Y 3 


Y 2 


Y , 


Y 


P 


2 14 


2 13 


2 12 


2 11 


2 10 


2 9 


2 9 


2 ? 


2 6 


2 S 


2 4 


2 s 


2* 


2 1 


2° 



BINARY POINT 

SIGNAL 
DIGIT VALUE 

SIGNAL 
DIGIT VALUE 



^1 r 30 n 29 \28 r 27 r 2B r 25 r 24 r 23 r 2Z r 21 r 20 r 1B r 18 r 17 r 16 



14 r 13 r 12 r 11 r l0 



„31 ,30 „29 ,28 ,27 26 „23 „24 „23 22 „21 „20 J9 „1B „17 " 
222 22^222 222 2 2222 



„ 15 J4 „'3 «!2 J1 JO „ 8 „fi „7 „ 6 „5 „4 „3 2 1 nir IT VAI I in 

222 2 222 222 2 2 22 22 DIGIT VALUE 



MSP LSP 

Figure 10. Integer Unsigned Magnitude Notation 



X 1C 



r 



X 4 



26 r 27 r 26 r 2S r 24 r 23 r 22 r 21 r 20 r l9 r 18 r 17 r 1B 



2 31 2 30 2 29 ^9 2 27 ^6 ^3 £ 24 ^3 ^2 2 21 ^0 ^9 2 19 g 17 ^6 



13 r 12 r 11 r 10 



2 1S 2 14 2 13 2 12 2 H 2 10 2 9 2 9 2 7 2 6 2 5 2 4 2 3 2* 2 1 2° DIGITVALUE 



Figure 11. Integer Mixed Mode Notation 



ORDERING INFORMATION 



COMPLEMENT) 
DIGITVALUE 



MAGNITUDE) 
DIGIT VALUE 



IDT 



XXXX 



XX 



XXX 



XX 



Device Type Power 



Speed Package Process/ 
Temperature 
Range 



BLANK Commercial (0°C to +70°C) 
B Military (-55° C to + 1 25° C) 

Compliant to MIL-STD-883, Class B 



J 
G 

20 
30 
55 
75 



Plastic Leaded Chip Carrier 
Pin Grid Array 

25 

— Commercial <t MC ) 40 |_ Military (t MC ) 
65 



Low Power 



7317 16x16 Multiplier 
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16-BIT CMOS 
MULTILEVEL 
PIPELINE REGISTERS 



PRELIMINARY 
IDT 7320 
IDT 7321 



FEATURES: 

• IDT7320: Eight 16-bit high-speed pipeline registers 

• IDT7321: Seven 16-bit high-speed pipeline registers plus a 
direct feed-through path 

o 12ns to 20ns access time 

• Programmable multilevel register configurations 

• Powerful instruction set: transfer, hold, load directly 

• Functionally replaces four Am29520s 

• Applications as temporary address storage or programmable 
pipeline registers for DSP products 

• Coefficient storage for FIR filters 
o Three-state outputs 

• TTL-compatible 

• Produced with advanced submicron CEMOS ™ 
high-performance technology 

• Available in 48-pin plastic and ceramic DIP and 52-pin 
surface mount PLCC and LCC 

• Military product compliant to MlL-STD-883, Class B 



DESCRIPTION 

The lDT7320and IDT7321 are multilevel pipeline registers. With 
IDTs high-performance CEMOS technology, the IDT7320 and 
IDT7321 have access times of 12ns. 

The IDT7320 contains eight 16-bit registers which can be 
configured as one 8-level, two 4-level, four 2-level or eight 1 -level 
pipeline registers. 

The IDT7321 contains seven 16-bit registers and a direct 
feed-through path. The seven registers can be configured as one 
7-level, a 4-Ievel plus a 3-level, three 2-!evel or seven 1 -level 
pipeline registers. 

An eight-to-one output multiplexer allows data to be read from 
any one of the registers or from the feed-through path on the 
IDT7321. Three input control pins (SELo - SEL 2 ) select which of the 
multiplexer inputs are directed to the output (Yo - Y15). 

These pipeline registers are ideal for high throughput, vector- 
oriented operations such as those in digital signal processing 
(DSP). The IDT7320 and IDT7321 can also be used as quick 
access scratch pad registers for general purpose computing. 

The two pipeline registers are packaged in 48-pin plastic and 
ceramic D IPs for through-hole designs as well as 52-pin PLCC and 
LCC for surface mount designs. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 




FUNCTIONAL BLOCK DIAGRAMS 

D0-D15 

18\ 



A REG | 



MUX 1 



BREG I 



cr 

MUX 1 



CREG I 



MUX | 



DREG J 



SELo- v 3 »r 
SEL 2 ^^*L 



MUX I 
1 EREG J 



3l 



I , MUX I 

T 

| FREG | 



[ MUX | 

I GREG | 



MUX 1 



MUX 



I H REG | 



I n -I: 
CEK 
CLK 



] Q = Zk ^?1 CONTROL I 

CfN » „ REGISTER I 

CLK »** I 




J 



Do 


-1 


3|5 


















\ 












♦ 




1 


' 




I MUX I 

■ i 


| A REG | 


1 EREG | 




















r - 














.' 


* 












* 


' 


| MUX | 


| MUX | 

1 ' 


| BREG | 


| FREG | 
















F 














' 


* 








1 




' ' 


* 


' 


r mux 1 


I MUX | 

i 


1 CREG 1 


| GREG | 


< 




' 




1 








M 


t 
UX | 










| DREG | 




t 








' 


\ 


r 1 


r 1 


r 1 


r 


< 


' 





POWER 
SUPPLY 



1= 



GND 
Vcc 




'Q-lJ? ^^ CONTROL I v 

CHN Ja, REGISTER | 1- 



CLK 



■GND' 
■Vcc 



Yo -Y 15 
IDT7321 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT7320/IDT7321 16-BIT CMOS 
MULTILEVEL PIPELINE REGISTERS 



MILITARY ANDCOMMERCIALTEMPERATURERANGES 



PIN CONFIGURATIONS 



INDEX 




<-> W CO c/> 



PLCC/LCC 
TOP VIEW 



h C 


1 


^_^ 


48 


=l l2 


lo C 


2 




47 U l 3 


UEU c 


3 




46 U Y ' 


D C 


4 




45 I] Y, 


Di C 


5 




44 


3 Y 2 


D 2 C 


6 




43 


=J Y 3 


D 3 C7 




42 


U GND 


D 4 Ca 




41 


=l Y 4 


D* C 


9 




40 


:y 


D e C 


10 




39 


=>Y e 


D 7 g 


11 


P48-1 


38 


^ 


GND C 


12 


& 


37 


11 Vcc 


Vcc C 


13 


C48-2 


36 


H GND 


D 8 C 


14 




35 


=3 Y R 


Dg C 


15 




34 


=1 Yp 


Dm D 


16 




33 


=1 Yio 


Dn q 


17 




32 


=] Yn 


D 12 C 


16 




31 


U GND 


R" C 


19 




30 


3 Yi 2 


D i4 C 


20 




29 


=1 Y13 


D15 C 


21 




28 


=1 Y14 


SEL 2 C 


22 




27 


=l Y 1S 


SELi C 


23 




26 


Z3 UE 


SELo C 


24 




25 


H CLK 






DIP 










TOP VIEW 





PIN DESCRIPTIONS 



PIN NAME 


I/O 


DESCRIPTION 


Do-D 15 


I 


Sixteen-bit data input port. 


Y -Y 15 





Sixteen-bit data output port. 


I0-I3 


1 


Four control pins to select the register operation performed. 


SEL - SEL 2 


1 


Three control pins to select the register appearing at the output. 


CLK 


1 


Clock input. 


C~ETT 


1 


Clock enable control pin. When this pin is low, the instruction lo - I3 is performed on the registers. 
When high, no register operation occurs. 


OE 


1 


Output enable control pin. When this pin is high, the output port F is in a high impedance state. When 
low, the output port F is active. 


Vcc 




Power supply pin, 5V. 


GND 




Ground pins, OV. 



IDT7320 OUTPUT SELECTION 



IDT7321 OUTPUT SELECTION 



SEL 2 


SEL 1 


SEL 


Y OUTPUT 











A -* Y -Y 15 








1 


B -> Y -Y 15 





1 





C -+ Y - Y 15 





1 


1 


D -f Y -Y 16 


1 








E ">Y -Y 15 


1 





1 


F -+Y -Y 15 


1 


1 





G- Nf, -Y 15 


1 


1 


1 


H -> Y -Y 16 



SEL 2 


SEL 1 


SEL 


Y OUTPUT 











A - Y -Y 15 








1 


B -+ Y -Y 15 





1 





C -> Yo -Y 15 





1 


1 


P - % -Y15 


1 








E -Y -Y 15 


1 





1 


F -Y -Y 15 


1 


1 





G-^ Yo -Y 15 


1 


1 


1 


D -D 16 ->^ ~Y 15 
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IDT7320/IDT7321 16-BIT CMOS 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



IDT7320 INSTRUCTION TABLE 


I3 I2 'i 'o 


MNEMONIC 


FUNCTION 


PIPELINE LEVELS 





LDA 


D -D 15 -► A 




1 


LDB 


Do -D 15 -► B 




10 


LDC 


D -D 15 -f C 




11 


LDD 


D -D 15 -* D 




10 


LDE 


D -D 15 -f E 




10 1 


LDF 


D -D 15 -+ F 




110 


LDG 


D -D 15 -+ G 




111 


LDH 


D0-D15 -+ H 




10 


LSHAH 


D -D 15 — ► A — ► B — ► C -*• D — ► E — ► F -f G -f H 


8 


10 1 


LSHAD 


D - D 15 — ► A — ► B — ► C — * D 


4 


10 10 


LSHEH 


D r D 15 -fE-*F-fG-4H 


4 


10 11 


LSHAB 


Do " D 15 -* A -f B 


2 


110 


LSHCD 


Do - D 15 -f C -¥ D 


2 


110 1 


LSHEF 


D -D,5-+E-+F 


2 


1110 


LSHGH 


Do - D 15 -» G -► H 


2 


1111 


HOLD 


Hold All Registers 


- 



IDT7321 INSTRUCTION TABLE 






<3 l 2 Ii lo 


MNEMONIC 


FUNCTION 


PIPELINE LEVELS 





LDA 


D -D 15 -+• A 




1 


LDB 


D -D 15 -f B 




10 


LDC 


D -Di 5 -^ C 




11 


LDD 


D -D 15 -¥ D 




10 


LDE 


D -D 15 -► E 




10 1 


LDF 


D -D 15 -f F 




110 


LDG 


D -D 15 -* G 




111 


HOLD 


Hold All Registers 


- 


10 


LSHAG 


D -D 15 — ► A — ► B — * C -+• D — ► E — ► F — ► G 


7 


10 1 


LSHAD 


D - D 15 — ► A — f B — ¥ C — f D 


4 


10 10 


LSHEG 


D - D 15 -+ E -¥ F -*• G 


3 


10 11 


LSHAB 


D -D 15 -tA^ B 


2 


110 


LSHCD 


D -D 15 -^C-+ D 


2 


110 1 


LSHEF 


D - D 15 ~¥ E -¥ F 


2 


11 10 


LDG 


D - D 15 -¥ G 


1 


1 11 1 


HOLD 


Hold All Registers 


- 
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IDT7320/IDT7321 16-BIT CMOS 
MULTILEVEL PIPELINE REGISTERS 



MILITARY ANDCOMMERCIALTEMPERATURE RANGES 



IDT7320 PIPELINE CONFIGURATIONS 




Eight 1 -Level 


Four 2-Lovel 

[ I = 11 | I = 13 


I A I I E I 


I A | I E I 


|.-1 JI-5 






I 


1 B 1 1 F 1 


I B | 


I F I 


| 1 = 2 J 1 = 6 


I 1 = 12 I I = 14 


1 C I 1 G I 


I C | I G | 


|.-9 |l=7 








1 D I 1 H I 


I D I I H I 






Two 4-Level 

11-9 I I - 10 


One 8-Level 






Jl-B 






I A | I E I 


I A I 


I E I 


I 


rn 










I B I I 


I B I 


I F I 












I 


| C I I G I 


I c I 


I G I 
















I D I I H I 


I D I 


I H I 























IDT7321 PIPELINE CONFIGURATIONS 




Seven 1-Level 

p-0 p-4 


Three 2-Level 

J l = 11 J 1 = 13 


1 A I 1 E I 


1 A I 1 E 1 


|!.1 JI-5 








1 B I 1 F 1 


1 B [ 1 F 1 


|!-2 |I-M4 


p- 12 




1 C I 1 G | 


I C I 




|l-3 










1 D I 


I D I 










One 4-Level, One 3- Level 

Jl = JI- 10 


One 7-Level 






ji.a 






| A I 1 E I 


I A I 


I E I 








I 






1 B I 1 F I 


L B I 


I F I 
















1 C | 1 G | 


! c I 


I G I 














1 D I 


I D I 



















ABSOLUTE MAXIMUM RATINGS' 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to + 125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATIN GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


VsCM 


Military Supply Voltage 


4.5 


5.0 


5.5 


V 


V CC 


Commercial Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.0 


- 


- 


V 


V, L 


Input Low Voltage 


- 


- 


0.8 


V 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v IN =ov 


10 


PF 


Cqut 


Output Capacitance 


V UT= 0V 


12 


PF 



NOTE: 

1. This parameter is sampled at initial characterization and is not 
100% tested. 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP.W MAX. 


MILITARY 
MIN. TYP.< 1 > MAX. 


UNIT 


I'liI 


Input Leakage Current 


V cc = Max.,V 0UT = Oto V cc 


0.1 5 


0.1 10 


uA 


I'loI 


Output Leakage Current 


Hi 2, Vcc = Max.,VouT = 0toV cc 


0.1 5 


0.1 10 


M 


'cc 


Operating Power Supply Current 


Outputs Open; f = 67MHz 








'CCQ1 


Quiescent Power Supply Current 


v, N ^v lH ,v lN <v; L 








'cCQ2 


Quiescent Power Supply Current 


v IN ;> v cc - o.2v, y N < 0.2V 








V H 


Output High Voltage 


V cc = M 'n- 'oh= -15.0mA (COM'L). 
I h= -12.0mA (MIL.) 


2.4 


2.4 


V 


Vol 


Output Low Voltage 


V cc = Min., I 0L = 24.0mA (COM'L), 
Iol = 20.0mA (MIL.) 


0.4 


0.4 


V 


NOTE: 

1. Typical implies V cc = 5V and T A = +25°C. 
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IDT7320/IDT7321 16-BIT CMOS 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS - COMMERCIAL (V cc = sv ± 10%. t a = o°cto +70*C) 


PARAMETER 


7320L10 
7321 L10 

MIN. MAX. 


7320L12 
7321 L1 2 

MIN. MAX. 


7320L15 
7321 L1 5 

MIN. MAX. 


UNITS 


CLK to Y - Y 15 Propagation Delay 


- 


12 


15 


ns 


SEL - SEL 2 to Y - Y|5 Propagation Delay 


4- 


12 


15 


ns 


D - Di 5 to CLK Setup Time 


- ,^V- , 


3 


4 


ns 


D - D 15 to CLK Hold Time 


- 4;;lv : ;- ;: ^% 


1 


2 


ns 


l - l 3 to CLK Setup Time 


,: : : :: -||»- ^,;:-' :;| lr 


4 


5 


ns 


l - l 3 to CLK Hold Time 


If y? . C,, :% " 


2 


2 


ns 


UE Enable Time 


" ::::X ',% ; " 


9 


10 


ns 


UE" Disable Time 


_*• 


8 


9 


ns 


CLK Pulse Width HIGH 


- 


4 


5 


ns 


CLK Pulse Width LOW 


- 


4 


5 


ns 


CLK Period 


- 


12 


15 


ns 


AC ELECTRICAL CHARACTERISTICS - MILITARY (V cc = 5V ± 10%, t a = -55°cto 125°C) 


PARAMETER 


7320L12 
7321 L1 2 

MIN. MAX. 


7320L15 
7321 L1 5 

MIN. MAX. 


7320L20 
7321 L20 

MIN. MAX. 


UNITS 


CLK to Y - Y 15 Propagation Delay 


- 


15 


20 


ns 


SEL - SEL 2 to Y - Y 15 Propagation Delay 


•% 


15 


20 


ns 


D - D 15 to CLK Setup Time 


- *jC^-a 


4 


5 


ns 


D - D 15 to CLK Hold Time 


-, : ;"%i'' ; ' ; ;.j#; :: ; : / i: - 


2 


3 


ns 


l - l 3 to CLK Setup Time 


,*- :: 4 S: ' 4 : ," : V 


5 


6 


ns 


l - l 3 to CLK Hold Time 


€'•*:• -\:;::,% : S '' " 


2 


3 


ns 


UH Enable Time 


%: ' - :i: ' 


10 


13 


ns 


0~E Disable Time 


-'" 


9 


13 


ns 


CLK Pulse Width HIGH 


- 


5 


6 


ns 


CLK Pulse Width LOW 


- 


5 


6 


ns 


CLK Period 


- 


15 


20 


ns 




AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



To Output 
Pin O- 



40 pF 



5000 

-A/W 



-^~ v x 



Figure 1 . AC Output Test Load (V x = 2.0V except for 
OE enable/disable) 
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IDT7320/IDT7321 16-BIT CMOS 
MULTILEVEL PIPELINE REGISTERS 



MILITARY ANDCOMMERCIALTEMPERATURERANGES 



ORDERING INFORMATION 



IDT 



xxxx 



XX 



X 



Device Type Power 



XX 

Speed Package Process/ 
Temperature 
Range 



BLANK 
B 



P 
C 
J 
L 

1 1 } 



7320 
7321 



Commercial (0°Cto +70°C) 
Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 

Sidebraze DIP 

Plastic Leaded Chip Carrier 

Leadless Chip Carrier 

15 1 
Commercial 2Q t Military 

Low Power 

16-Bit 8-Level Pipeline Register 
16-Bit 7-Level Pipeline Register 
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16-BIT CMOS 
CASCADABLE ALU 



PRELIMINARY 
IDT 7381 
IDT 7383 



FEATURES: 

• High-performance 16-bit Arithmetic Logic Unit (ALU) 

• 20ns to 55ns clocked ALU operations 

• Ideal for radar, sonar or image processing applications 

• IDT7381: 

- 54/74S381 instruction set (8 functions) 

- Replaces Gould S614381 or Logic Devices L4C381 

— Cascadable with or without carry look-ahead 

• IDT7383: 

— 32 advanced ALU functions 

• — Cascadable without carry look-ahead 

• Pipeline or flow-through modes 

• Internal feedback path for accumulation 

• Three-state outputs 

• TTL-compatible 

• Produced with advanced submicron CEMOS™ high- 
performance technology 

• Available in 68-lead PGA and 68-pin surface mount PLCC, 
LCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7381 and IDT7383 are high-speed cascadable 
Arithmetic Logic Units (ALUs). Both three-bus devices have two 
input registers, ultra-fast 16-bit ALUs and 16-bit output registers. 
With IDT's high-performance CEMOS technology, the 
IDT7381/7383 can do arithmetic or logic operations in 20ns. The 
IDT7381 functionally replaces four 54/74S381 four-bit ALUs in a 
68-pin package. 

The two input operands, A and B, can be clocked or fed through 
for flexible pipelining. The F output can also be set into clocked or 
flow-through mode. An output enable is provided for three-state 
control of the output port on a bus. 

The IDT7381 has three function pins to select 1 of 8 arithmetic or 
logic operations. The two R and S selection pins determine 
whether A, B, F or are fed into the ALU. This ALU has carry out, 
propagate and generate outputs for cascading using carry 
look-ahead. 

The IDT7383 has five function pins to select 1 of 32 arithmetic or 
logic operations and the R, S input selections to the ALU. The R 
and S ALU inputs can be A, B, F.Oorall 1s. This ALU has a carry out 
pin for cascading. 

The IDT7381 and IDT7383 are available in 68-pin PLCC, LCC or 
PGA packages. Military grade product is manufactured in 
compliance with the latest revision of MIL-STD-883, Class B, for 
high reliability systems. 
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PIN CONFIGURATIONS 
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IDT7381/IDT7383 CMOS 16-BIT CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTIONS 



IDT7381 AND IDT7383 PINS 



PIN NAME 


I/O 


DESCRIPTION 


A -A 15 


I 


Sixteen-bit data input port. 


Bo - B15 


I 


Sixteen-bit data input port. 


ERA" 


I 


Register enable for the A input port; active low pin. 


zm 


I 


Register enable for the B input port; active low pin. 


FTAB 


I 


Flow-through control pin. When this pin is high, both register A and B are transparent. 


Fo " F 1B 





Sixteen-bit data output port. 


HNF 


I 


Register enable for the F output port; active low pin. 


RTF 


I 


Flow-through control pin. When this pin is high, the F register is transparent. 


CLK 


I 


Clock input. 


UE 


I 


Output enable control pin. When this pin is high, the output port F is in a high impedance state. When low, 
the output port F is active. 


Co 


I 


Carry input. This pin receives arithmetic carries from less significant ALU components in a cascaded configuration. 


Cl6 





Carry output. This pin produces arithmetic carries to more significant ALU components in a cascaded configuration. 


OVF 





This pin indicates a two's complement arithmetic overflow. 


z 





This pin indicates a zero output result. 


Vcc 




Power supply pin, 5V. 


GND 




Ground pin, OV. 



IDT7381 PINS 



PIN NAME 


I/O 


DESCRIPTION 


RSq — RSi 


I 


Two control pins used to select input operands for the R and S multiplexers. 


I0-I2 


I 


Three control pins to select the ALU function performed. 


P 





Indicates the carry propagate output state of the ALU. 


G 





Indicates the carry generate output state of the ALU. 



IDT7381 R AND S MUX TABLE 



RSi RSq 


RMUX 


SMUX 





A 


F 


1 


A 





1 





B 


1 1 


A 


B 



IDT7381 ALU FUNCTION TABLE 


■2 h lo 


FUNCTION 





F = 


1 


F - R" + S + C 


1 


F = R + 5 + Co 


1 1 


F = R + S + Co 


1 


F = RxorS 


1 1 


F = RorS 


1 10 


F = R and S 


1 1 1 


F = alM's 
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IDT7381/IDT7383 16-BIT CMOS CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTIONS (Continued) 



IDT7383 PINS 



PIN NAME 


I/O 


DESCRIPTION 


lo-U 


I 


Five control pins to select the ALU function performed. 


N 





The sign bit of an ALU operation. 



IDT7383 ALU FUNCTION TABLE 


»4 I3 «2 li >o 


FUNCTION 





F = A + B + Co 


1 


F = A or B 


10 


F = A + B~ or Cq 


1 1 


F = A~ + B + Co 


10 


F = A + C 


10 1 


F = A"orF 


110 


F ~ A- 1 + Co 


1 1 1 


F = A~+ Co 


010 


F = A + F + Co 


1 1 


F « AorF 


10 10 


F = A + F + Co 


10 11 


F = A" + F + Co 


110 


F = F + B + Co 


110 1 


F = A or B 


1 1 1 


F = F + H+ Co 


11 1 1 


F = F+B + Co 


10 


F = A xor B 


10 1 


F = A and B 


1 1 


F = A and B 


10 11 


F = A xnor B 


10 10 


F = A xor F 


1 1 1 


F = A and F 


1 11 


F = A~andF 


10 1 1 1 


F = allVs 


11 


F= B + Co 


110 1 


F « A and B~ 


11 10 


F = B+ Cb 


11 1 1 


F = B-1 + Cq 


11 1 


F = F + Co 


11 1 1 


F = AorB 


1 1110 


F = F-1 + Co 


1 111 1 


F = F+Co 
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ABSOLUTE MAXIMUM RATINGS* 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERU 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


VCCM 


Military Supply 
Voltage 


4.5 


5.0 


5.5 


V 


Vcc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 


2.0 


- 


- 


V 


Vl 


Input Low Voltage 


' - 


- 


0.8 


V 


CAPACITANCE (T A = +25°c, f = lomhz) 


SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


V|N=UV 


10 


PF 


CoUT 


Output Capacitance 


v 0UT = ov 


12 


pF 



NOTE: 

1. This parameter is sampled at initial characterization and is not 
100% tested. 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP.< 1 > MAX. 


MILITARY 
MIN. TYP.< 1 > MAX. 


UNIT 


n u i 


Input Leakage Current 


V cc = Max., Vqut = to V cc 


0.1 5 


0.1 10 


uA 


I'loI 


Output Leakage Current 


HiZ,V cc = Max.,V 0UT =0toV cc 


0.1 5 


0.1 10 


"A 


be 


Operating Power Supply Current 


Outputs Open; f = 25 MHz 


30 60 


30 80 


mA 


'ccot 


Quiescent Power Supply Current 


V in ^V ih .V 1n ^Ml 


15 35 


-15 45 


mA 


'CCQ2 


Quiescent Power Supply Current 


V, n ;> Vcc -0-2V, V, N <; 0.2V 


2 10 


- 2 15 


mA 


VqH 


Output High Voltage 


V C c = M' n - 'oh = -4.0mA 


2.4 


2.4 


V 


V OL 


Output Low Voltage 


V C c = Min., I 0L = 8.0mA 


- " . - 0.4 


0.4 


V 



NOTE: 

1. Typical implies V cc - 5V, T A = +25°C 
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AC ELECTRICAL CHARACTERISTICS -COMMERCIAL (V cc = 5V ± io%.t a = o°cto +70°Q 
MAXIMUM COMBINATIONAL PROPAGATION DELAYS 



FROM INPUT 


TO OUTPUT 


UNITS 


7381 L20 
7383L20 

F -F 15 FLAGS <2) 


7381 L25 
7383L25 

F - F 15 FLAGS (2) 


7381 L40 
7383L40 

F - F 15 FLAGS (2) 


7381 L55 
7383 L55 

F - F 15 FLAGS (2) 


FTAB = 0, FTF = 


9 18 


11 23 


18 36 


25 50 


ns 


CLK 


Co. 


13 


16 


26 


36 


ns 


L J -l 4 .RS .RS i m 


18 


23 


36 


50 


ns 


FTAB = 0, FTF = 1 


18 18 


23 23 


36 36 


50 50 


ns 


CLK 


Co 


14 13 


18 16 


28 26 


39 36 


ns 


t-l 4 .'RS .RS 1 (i) 


20 18 


25 23 


40 36 


55 50 


ns 


FTAB = 1.FTF = 


16 


20 


32 


44 


ns 


A 0" A 15- B 0~ B 15 


CLK 


9 


11 


18 


25 


ns 


Co 


13 


16 


26 


36 


ns 


lo-I^RSo.RS^U 


18 


23 


36 


50 


ns 


FTAB = 1, FTF = 1 


17 16 


21 20 


34 32 


47 44 


ns 


A -A 15> B -B 15 


CLK . 


- 


- 


- 


_ 


ns 


c 


14 13 


18 16 


28 26 


39 36 


ns 


l -l 4 ,RS .RS 1 (i) 


20 18 


25 23 


40 36 


55 50 


ns 



MINIMUM SETUP AND HOLD TIMES RELATIVE TO CLOCK (CLK) 



INPUT 


7381 L20 
7383L20 

SETUP HOLD 


7381 L25 
7383 L25 

SETUP HOLD 


7381 L40 
7383L40 

SETUP HOLD 


7381 L55 
7383L55 

SETUP HOLD 


UNITS 


FTAB = 


4 


5 


8 


11 


ns 


Ao- Ai5, Bo- B15 


Co 


13 


16 


26 


36 


ns 


I0-I4.RS0.RS,' 1 ) 


19 


24 


38 


52 


ns 


El\TA~, ETJ1, ERF 


4 


5 


8 


11 


ns 


FTAB - 1 


20 


25 


40 


55 


ns 


A - A 15 , B - B 15 


Co 


20 


25 


40 


55 


ns 


Io-U.RSq.RS^D 


20 


25 


40 


55 


ns 


ETJA. ETTB, EKfF 


- 


- 


- 


_ 


ns 



MINIMUM CLOCK CYCLE TIMES AND 
PULSE WIDTHS 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 



PARAMETER 


7381 L20 
7383L20 


7381 L25 
7383L25 


7381 L40 
7383L40 


7381 L55 
7383L55 


UNITS 


Clock LOW Time 


5 


6 


10 


14 


ns 


Clock HIGH Time 


5 


6 


10 


14 


ns 


Clock Period 


20 


25 


40 


55 


ns 



PARAMETER 


7381 L20 
7383L20 


7381 L25 
7383L25 


7381 L40 
7383L40 


7381 L55 
7383L55 


UNITS 


Enable Time 


8 


10 


16 


22 


ns 


Disable Time 


8 


10 


16 


22 


ns 



NOTES: 

1. ForlDT7381,pinsl -l 2 , RSo.RS^pply. For IDT7383, pins l -l 4 apply. 

2. Flags are P, G, OVF, 2, C^ for IDT7381 . Rags are N, OVF, 2, C 16 
for IDT7383. 
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IDT7381/IDT7383 CMOS 16-BIT CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS -MILITARY (V cc = sv ± 10%, t a = o°cto +70°C) 
MAXIMUM COMBINATIONAL PROPAGATION DELAYS 



FROM INPUT 


TO OUTPUT 


UNITS 


7381 L25 
7383L25 

F - F 15 FLAGS< 2 > 


7381 L30 
7383 L30 

F - F 15 FLAGS< 2) 


7381 L40 
7383L40 

F - F 15 FLAGS< 2 > 


7381 L55 
7383L55 

F - F 15 FLAGS <2) 


FTAB = 0, FTF = 


15 29 


17 36 


22 43 


30 60 


ns 


CLK 


Co 


21 


25 


31 


43 


ns 


| -l 4 .RS 0l RS 1 (D 


29 


36 


43 


60 


ns 


FTAB = 0, FTF = 1 


29 29 


36 36 


43 43 


60 60 


ns 


CLK 


Co 


23 21 


28 25 


34 31 


47 43 


ns 


l -l 4 ,RS . RS^D 


33 29 


39 36 


48 43 


66 60 


ns 


FTAB = 1.FTF = 


26 


31 


38 


53 


ns 


A - A 15 , B - B 15 


CLK 


15 


17 


22 


30 


ns 


Co 


21 


25 


31 


43 


ns 


i -U.RS , rs^ij 


29 


36 


43 


60 


ns 


FTAB = 1.FTF = 1 


28 26 


33 31 


41 38 


56 53 


ns 


A - A 15 , B - B 15 


CLK 


- 


- 


- 


- 


ns 


c 


23 21 


28 25 


34 31 


47 43 


ns 


l -l 4 ,RS , RS^D 


33 29 


39 36 


48 43 


66 60 


ns 



MINIMUM SETUP AND HOLD TIMES RELATIVE TO CLOCK (CLK) 






INPUT 


7381 L25 
7383L25 

SETUP HOLD 


7381 L30 
7383 L30 

SETUP HOLD 


7381 L40 
7383L40 

SETUP HOLD 


7381 L55 
7383L55 

SETUP HOLD 


UNITS 


FTAB = 


7 


8 


10 


13 


ns 


Ao- A15, Bo- B15 


Co 


21 


25 


31 


43 


ns 


lo-U.RSo, RS^ 1 ' 


31 


37 


46 


62 


ns 


ERA", ENB~, ERF 


7 


8 


10 


13 


ns 


FTAB = 1 


33 


39 


48 


66 


ns 


A 0~ A 15- B 0~" B 15 


Co 


33 


39 


48 


66 


ns 


l -l 4 ,RS , RS^i) 


33 


39 


48 


66 


ns 


ENA.ENB.ERF 


- 


- 


- 


- 


ns 



MINIMUM CLOCK CYCLE TIMES AND 
PULSE WIDTHS 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 



PARAMETER 


7381 L25 
7383L25 


7381 L30 
7383 L30 


7381 L40 

7383L40 


7381 L55 
7383 L55 


UNITS 


Clock LOW Time 


6 


8 


10 


14 


ns 


Clock HIGH Time 


6 


8 


10 


14 


ns 


Clock Period 


25 


30 


40 


55 


ns 



PARAMETER 


7381 L25 
7383L25 


7381 L30 
7383 L30 


7381 L40 
7383L40 


7381 L55 
7383L55 


UNITS 


Enable Time 


13 


16 


19 


26 


ns 


Disable Time 


13 


16 


19 


26 


ns 



NOTES: 

1. ForlDT7381,pinsl -l 2 , RSo.RS^pply. For IDT7383, pins \q-\ 4 apply. 

2. Flags are P\ ^, OVF, Z, C, 6 for IDT7381. Flags are N, OVF, Z, C 16 
for IDT7383. 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


3ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



To Output 
Pin O- 



40 pF 



500Q 



Figure 1. AC Output Test Load (V x = 2.0V except for 
O? enable/disable) 



ORDERING INFORMATION 



IDT 



xxxx 



XX 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



20 

25 
40 
55 



7381 
7383 



Commercial (0°C to +70°C) 
Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Plastic Leaded Chip Carrier 
Leadless Chip Carrier 
Pin Grid Array 



Commercial 



Low Power 



16-Bit ALU 
16-Bit ALU 



25 

30 
40 
55 J 



Military 
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16-BIT CMOS 
CASCADABLE ALU 



ADVANCE 

INFORMATION 

IDT 7384 



FEATURES: 

• High-performance 16-bit Arithmetic Logic Unit (ALU) 

• 20ns to 55ns clocked ALU operations 

• Ideal for radar, sonar, or image processing applications 

• Includes flexible funnel shifter 

• Pipeline or flow-through modes 

• Multi-level pipeline register on one input port 

• Three accumulators with an internal feedback path 

• Scaling shifter on output stage for dynamic range control 

• Rounding on output stage 

• Bit reversal on output stage for FFT address generation 

• Three-state outputs 

• TTL-compatible 

• Produced with advanced submicron CEMOS ™ technology 

• Available in 84-lead PGA and 84-pin surface mount PLCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7384 is a high-speed cascadable Arithmetic Logic Unit 
(ALU). This three-bus device has a 4-level pipeline register on one 
input port (A port) and a single input register on the other input port 
(B port). An ultra-fast 16-bit ALU, a funnel shifter with merge capa- 
bilities, and three accumulators make up the heart of the IDT7384. 
With IDT's high-performance CEMOS ™ technology, the IDT7384 
can do arithmetic or logic operations in 20ns. Results of ALU op- 
erations can be scaled, rounded, or bit reversed for FFT address 
generation using the IDT7384 output stage. 

The two input operands, A and B, can be clocked or fed through 
for flexible pipelining. The F accumulators can also be set into 
clocked or flow-through mode. The A port has a 4-level pipeline 
register that can be configured as 1 four-level, 2 two-level, or 
4 single-level pipelines. The three LDA0-LDA2 control pins set the 
configuration and the register loaded. 

The 1DT7384 has five function pins to select 1 of 32 arithmetic or 
logic operations and the R, S input selections to the ALU. The R 
and S ALU inputs can be A, B, F, or all 1 's. This ALU has a carry out 
pin for cascading. Three accumulators are provided on the 
IDT7384 for intermediate result storage. 

The IDT7384 funnel shifter will do logical shifts, rotates, and 
rotates with merges. The 16-bit R-multiplexer and S-multiplexer 
inputs can be concatenated in either order for 32-bit logical shifts. 
A 16-bit result is extracted at the funnel shifter output. The R- 
multiplexer input can be rotated or rotated and merged with the F- 
feedback bus using the S-multiplexer input as a mask. 

The output stage of this ALU can round the F result up or down 
by one bit. The F result can also be arithmetically or logically 
shifted by one bit under the IDT7384 output control (FS0-FS5). Bit 
reversal can be performed on the F result to generate fast Fourier 
transform (FFT) addresses. 

An output enable is provided for three-state control of the output 
port on a bus. 

The IDT7384 is available in 84-pin PLCC or PGA packages. Mili- 
tary grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B for high reliability systems. 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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BIT-SLICE MICROPROCESSOR DEVICES (MICROSLICE) 
AND MEMORY SUPPORT 



MICROSLICE 

Microprogrammable microprocessor building blocks offer the 
system designer the ultimate in system hardware and software 
performance and flexibility. Integrated Device Technology through 
architectural enhancements and high-performance, low power 
CEMOS technology advance bit-slice performance levels far be- 
yond competitive components. 

The IDT49C400 building block family exemplify this perform- 
ance leadership, providing increased circuit density over bipolar 
building blocks at equivalent and faster speeds. Featured in this 
product family are the world's fastest 16-bit microprocessors and 
sequencers. Also, IDT manufactures pin-compatible CMOS 2900 
products, the 1DT39C00 family, which offer speed upgrades of up 
to 50% faster than equivalent bipolar components. 

In addition to providing high performance and increased levels 
of integration, low power CMOS technology permits the aggressive 
adaptation of surface mount packages, especially 25mil center 
pin to pin spacing packages. The IDT49C402 is the first product 
available in a 25mil center 68-pin ceramic quad flatpack, with a 
footprint of 0.470 square inches, 53% smaller than a Pin Grid Array 
or a Plastic Leaded Chip Carrier (PLCC). 



MEMORY SUPPORT 

Error Detection and Correction (EDC) plays a major role in 
ensuring data integrity for large, high-speed memory arrays. IDT 
pioneered CMOS EDC units in 1986 with the introduction of the 
39C60, 16-bit EDC, detecting errors in 20ns maximum. The indus- 
try standard IDT49C460 has established a new level for high per- 
formance EDC, with 16ns maximum detect times. And the 
IDT49C460 is the only 32-bit EDC cascadable to 64-bit, ideal for to- 
day's high bandwidth memory systems. 

With the announcement of the Flow-thru EDC™ IDT49C465, IDT 
has established the next industry standard for high performance 
memory error detection and correction. Using a flow through archi- 
tecture, memory system data correction throughput is effectively 
doubled in 64-bit applications. 

IDT will continue to introduce speed upgrades to existing prod- 
ucts and offer new architectural enhancements to improve system 
performance. 
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16-BIT CMOS 
MICROPROCESSOR SLICE 



IDT 49C402 
IDT 49C402A 
IDT 49C402B 



MICROSLICE PRODUCT 



FEATURES: 

• Functionally equivalent to four 2901s and one 2902 

• IDT49C402B 55% faster than four 2901 Cs and one 2902A 

• Expanded two-address architecture with independent, simulta- 
neous access to two 64 x 16 register files 

• Expanded destination functions with 8 new operations allowing 
Direct Data to be loaded directly into the dual-port RAM and Q 
Register 

• Clamp diodes on all inputs provide noise suppression 

• Fully cascadable 

• 68-pin plastic and ceramic PGA, Shrink-DIP (600 mil, 70 mil cen- 
ters), LCC (25 and 50 mil centers) and Ceramic Quad Flatpack 
(25 mil centers) 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT49C402s are high-speed, fully cascadable 16-bit CMOS 
microprocessor slice units which combine the standard functions of 
four 2901s and a 2902 with additional control features aimed at en- 
hancing the performance of bit-slice microprocessor designs. 

The IDT49C402s include all of the normal functions associated 
with standard 2901 bit-slice operation: (a) a 3-bit instruction field (lo, 
li , I2) which controls the source operand selection for the ALU; (b) a 
3-bit microinstruction field (b , U , Is) used to control the eight possi- 
ble functions of the ALU; (c) eight destination control functions 
which are selected by the microcode inputs (le. I7, la); and (d) a tenth 
microinstruction input, ! 9 , offering eight additional destination con- 
trol functions. This I9 input, in conjunction with Is, I7 and Is , allows for 
shifting the Q Register up and down, loading the RAM or Q Register 
directly from the D inputs without going through the ALU and new 
combinations of destination functions with the RAM A port output 
available at the Y output pins of the device. 

Also featured is an on-chip dual-port RAM that contains 64 words 
by 16 bits— four times the number of working registers in a 2901. 

The IDT49C402s are fabricated using CEMOS, a CMOS technol- 
ogy designed for high performance and high reliability. These per- 
formance enhanced devices feature both bipolar speed and bipolar 
output drive capabilities while maintaining exceptional microin- 
struction speeds at greatly reduced CMOS power levels. 
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PIN CONFIGURATIONS 
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PIN DESCRIPTIONS 


PIN NAME 


I/O 


DESCRIPTION 


A -A 5 


I 


Six address inputs to the register file which selects one register and displays its contents through the A port. 


B0-B5 


I 


Six address inputs to the register file which selects one of the registers in the file, the contents of which is displayed through 
the B port. It also selects the location into which new data can be written when the clock goes LOW. 


'o"'9 


t 


Ten instruction control lines which determine what data source will be applied to the ALU I <o. 1 . 2), what function the ALU will 
perform l(3. 4, 5) and what data is to be deposited in the Q Register or the register file I (6. 7, a, 9). Original 2901 destinations are 
selected if I9 is disconnected. In this mode, proper 1g bias is controlled by an internal pullup resistor to Vcc- 


EV&15 


' 


Sixteen-bit direct data inputs which are the data source for entering external data into the device ALU, Q Register or RAM . D is 
the LSB. 


Y 0~ Y 15 





Sixteen three-state output lines which, when enabled, display either the sixteen outputs of the ALU or the data on the A port of 
the register stack. This is determined by the destination code 1(6, 7,. 8. 9). 


G/F 15 





A multipurpose pin which indicates the carry generate (S) function at the least significant and intermediate slices or as F : 5 the 
most significant ALU output (sign bit). (5/F 15 selection is controlled by the MSS pin. If MSS = HIGH, F 15 is enabled. If MSS = 
LOW, (I is enabled. 


F = 





Open drain output which goes HIGH if the F -F 15 ALU outputs are all LOW. This indicates that the result of an ALU operation is 
zero (positive logic). 


Cn 


I 


Carry-in to the internal ALU. 


Cn + 16 





Carry-out of the internal ALU. 


Q 15 
RAM 15 


I/O 


Bidirectional lines controlled by l( 6( 7, 8, 9). Both are three-state output drivers connected to the TTL-compatible inputs. 
When the destination code on l(6. 7. 8. 9) indicates an up shift, the three-state outputs are enabled, the MSB of the Q Register is 
available on the Q } 5 pin and the MSB of the ALU output is available on the RAM 15 pin. When the destination code indicates a 
down shift, the pins are the data inputs to the MSB of the Q Register and the MSB of the RAM. 


RAM 


I/O 


Both bidirectional lines function identically to 15 and RAM 15 lines except they are the LSB of the Register and RAM. 


OE 


I 


Output enable. When pulled HIGH, the Y outputs are OFF (high impedance). When pulled LOW. the Y outputs are enabled. 


P/OVR 





A multipurpose pin which indicates the carry propagate (P) output for performing a carry lookahead operation or overflow 
(OVR) the Exclusive-OR of the carry-in and carry-out of the ALU MSB. OVR, at the most significant end of the word, indicates 
that the result of an arithmetic two's complement operation has overflowed into the sign bit. P/OVR selection is controlled by 
the MSS pin. If MSS = HIGH, OVR is enabled. If MSS = LOW, P is enabled. 


CP 


I 


The clock input. LOW-to-HIGH clock transitions will change the Q Register and the register file outputs. Clock LOW time is 
internally the write enable time for the 64 x 1 6 RAM which compromises the master latches of the register file. While the clock is 
LOW, the slave latches on the RAM outputs are closed, storing the data previously on the RAM outputs. Synchronous : 
MASTER-SLAVE operation of the register file is achieved by this. 


MSS 


I 


When HIGH, enables OVR and F 15 on the P/OVR and G/F 15 pins. When LOW, enables G and P on these pins. If left open, 
internal pullup resistor to V cc provides declaration that the device is the most significant slice. 




DEVICE ARCHITECTURE: 

The IDT49C402 CMOS bit-slice microprocessor is configured 
sixteen bits wide and is cascadable to any number of bits {16, 32, 48, 
64). Key elements which make up this 16-bit microprocessor slice 
are the (1) register file (64 x 16 dual-port RAM) with shifter, (2) ALU 
and (3) Q Register and shifter. 

REGISTER FILE -A 16-bit data word from one of the 64 RAM 
registers can be read from the A port as selected by the 6-bit A ad- 
dress field. Simultaneously, the same data word, or any other word 
from the 64 RAM registers, can be read from the B port as selected 
by the 6-bit B address field. New data is written into the RAM register 
location selected by the B address field during the clock (CP) LOW 
time. Two sixteen-bit latches hold the RAM A port and B port during 
the clock (CP) LOW time, eliminating any data races. During clock 
HIGHthese latches are transparent, reading the data selected by the 
A and B addresses. The RAM data input field is driven from a four- 
input multiplexer that selects the ALU output or the D inputs. The 
ALU output can be shifted up one position, down one position or not 
shifted. Shifting data operations involve the RAM15 and RAM I/O 
pins. For a shift up operation, the RAM shifter MSB is connected 
to an enabled RAM15 I/O output while the RAMo I/O input is selected 
as the input to the LSB. During a shift down operation, the RAM 
shifter LSB is connected to an enabled RAMo I/O output while the 
RAM15 I/O input is selected as the input to the MSB. 



ALU -The ALU can perform three binary arithmetic and five logic 
operations on the two 16-bit input words S and R. The S input field is 
driven from a 3-input multiplexer and the R input field is driven from 
a 2-input multiplexer with both having a zero source operand. Both 
multiplexers are controlled by the l(o. 1,2) inputs. This multiplexer 
configuration enables the user to select various pairs of the A, B, D, 
Q and "0" inputs as source operands to the ALU. Microinstruction 
inputs I(3, 4. 5) are used to select the ALU function. This high-speed 
ALU cascades to any word length, providing carry-in (C n ), carry-out 
(C n + ie) and an open-drain (F = 0) output. When all bits of the ALU 
are zero, the pull-down device of F = is off, allowing a wire-OR of 
this pin over all cascaded devices. Multipurpose pins G/F 15 and 
P/OVR are aimed at accelerating arithmetic operations. For inter- 
mediate and least significant slices, the MSS pin is programmed 
LOW, selecting the carry-generate (G) and carry-propagate (P ) out- 
put functions to be used by carry lookahead logic. For the most sig- 
nificant slice, MSS is programmed high, selecting the sign-bit (F15) 
and the two's complement overflow (OVR) output functions. The 
sign bit (F15) allows the ALU sign bit to be monitored without ena- 
bling the three-state ALU outputs. The overflow (OVR) output is high 
when the two's complement arithmetic operation has overflowed 
into the sign bit as logically determined from the Exclusive-OR of 
the carry-in and carry-out of the most significant bit of the ALU. The 
ALU data outputs are available at the three-state outputs Y(o-i5) or as 
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inputs to the RAM register file and Q Register under control of the 
l(6, 7. s, 9) instruction inputs. 

Q REGISTER -The Q Register is a separate 16-bit file intended 
for multiplication and division routines and can also be used as an 
accumulator or holding register for other types of applications. It is 
driven from a 4-input multiplexer. In the no-shift mode, the multi- 
plexer enters the ALU F output or Direct Data into the Q Register. In 
either the shift up or shift down mode, the multiplexer selects the Q 
Register data appropriately shifted up or down. The Q shifter has 



two ports, Qo and Q15, which operate comparably to the RAM shifter. 
They are controlled by the l(e. 7, 8, 0) inputs. 

The clock input of the IDT49C402 controls the RAM, Q Register 
and A and B data latches. When enabled, the data is clocked into the 
Q Register on the LOW-to-HIGH transition. When the clock is HIGH, 
the A and B latches are open and pass data that is present at the 
RAM outputs. When the clock is LOW, the latches are closed and 
retain the last data entered. When the clock is LOW and l{6. 7, a, 9) de- 
fine the RAM as the destination, new data will be written into the RAM 
file defined by the B address field. 



ALU SOURCE OPERAND CONTROL 



ALU FUNCTION CONTROL 
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ALU ARITHMETIC MODE FUNCTIONS 



ALU LOGIC MODE FUNCTIONS 



OCTAL 

U, 4, 3, (2, 1, 


Cn =L 


C„ =H 


GROUP 


FUNCTION 


GROUP 


FUNCTION 



1 
5 
6 


ADD 


A + Q 
A + B 
D + A 
D + 


ADD 
plus one 


A + Q + 1 
A + B + 1 
D + A + 1 
D + Q + 1 


2 
3 
4 
7 


PASS 


Q 
B 
A 
D 


Increment 


Q + 1 

B + 1 
A+ 1 
D + 1 


1 2 
1 3 

1 4 

2 7 


Decrement 


Q-1 
B-1 
A-1 
D-1 


PASS 


Q 
B 
A 
D 


2 2 
2 3 
2 4 
1 7 


1'sComp. 


-Q-1 
-B-1 
-A-1 
-D-1 


2's Comp. 
(Negate) 


-Q 
-B 
-A 
-D 


1 
1 1 
1 5 

1 6 

2 
2 1 
2 5 
2 6 


Subtract 
(1'sComp.) 


Q-A-1 
B-A-1 
A-D-1 
Q-D-1 
A-Q-1 
A-B-1 
D-A-1 
D-Q-1 


Subtract 
(2's Comp.) 
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A-D 
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4 
4 1 
4 5 
4 6 


AND 


AAQ 
AAB 
DAA 
DAQ 


3 

■ 3 1 

3 5 

3 6 


OR 


AVQ 
AVB 
DVA 
DVQ 


6 
6 1 
6 5 
6 6 


EX-OR 


AVQ 
AVB 
DVA 
DVQ 


7 
7 1 
7 5 
7 6 


EX-NOR 


AVQ 
AVB 
DVA 
DVQ 


7 2 
7 3 
7 4 
7 7 


INVERT 


Q 
B 
A 
D 


6 2 
6 3 
6 4 
6 7 


PASS 


Q 
B 
A 
D 


3 2 
3 3 
3 4 
3 7 


PASS 


Q 
B 
A 
D 


4 2 
4 3 
4 4 
4 7 


"ZERO" 








5 
5 1 
5 5 
5 6 


MASK 


AAQ 
AAB 
DAA 
DAQ 
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SOURCE OPERAND AND ALU FUNCTION MATRIX m 
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C n = L 
R Plus S 

C n = H 
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Q 

Q + 1 


B 
B+ 1 


A 
A+ 1 


D + A 
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D + Q 
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D+ 1 


1 


C n = L 
S Minus R 

C n =H 
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Q-A 
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B-A 


Q-1 
Q 


B-1 
B 


A-1 
A 
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A-D 
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Q-D 


-D-1 
-D 


2 


C n = L 
R Minus S 

C n = H 


A-Q-1 
A-Q 


A-B-1 
A-B 


-Q-1 
-Q 


-B-1 
-B 
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-A 


D-A-1 
D-A 


D-Q-1 
D-Q 
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D 
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RORS 
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NOTE: 

1. + = Plus; - = Minus; A = AND; V= EX-OR; V = OR 
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RAM 
FUNCTION 


Q REGISTER 
FUNCTION 


Y 
OUTPUT 


RAM 
SHIFTER 


Q 
SHIFTER 




■9 


u 


'r 


U 


HEX 
CODE 


SHIFT 


LOAD 


SHIFT 


LOAD 


RAM 


RAM 15 


Qo 


Ql5 


OREG 


H 


L 


L 


L 


8 


X 


NONE 


NONE 


F-+Q 


F 


X 


X 


X 


X 


Existing 2901 
Functions 


NOP 


H 


L 


L 


H 


9 


X 


NONE 


X 


NONE 


F 


X 


X 


X 


X 


RAMA 


H 


L 


H 


L 


A 


NONE 


F-+B 


X 


NONE 


A 


X 


X 


X 


X 


RAMF 


H 


L 


H 


H 


B 


NONE 


F-fB 


X 


NONE 


F 


X 


X 


X 


X 


RAMOD 


H 


H 


L 


L 


C 


DOWN 


F/2-+B 


DOWN 


Q/2-fQ 


F 


F 


IN, 6 


Oo 


1N 16 


RAMD 


H 


H 


L 


H 


D 


DOWN 


F/2-fB 


X 


NONE 


F 


Fo 


IN15 


Qo 


X 


RAMQU 


H 


H 


H 


L 


E 


UP 


2F->B 


UP 


2Q-+Q 


F 


IN 


Fis 


IN 


Q15 


RAMU 


H 


H 


H 


H 


F 


UP 


2F->B 


X 


NONE 


F 


IN 


F15 


X 


Q15 


DFF 


L 


L 


L 


L 





NONE 


D-fB 


NONE 


F->Q 


F 


X 


X 


X 


X 


New Added 
IDT49C402 
Functions 


DFA 


L 


L 


L 


H 


1 


NONE 


D-+B 


NONE 


F-+Q 


A 


X 


X 


X 


X 


FDF 


L 


L 


H 


L 


2 


NONE 


F-fB 


NONE 


D->Q 


F 


X 


X 


X 


X 


FDA 


L 


L 


H 


H 


3 


NONE 


F-fB 


NONE 


D-»Q 


A 


X 


X 


X 


X 


XQDF 


L 


H 


L 


L 


4 


X 


NONE 


DOWN 


Q/2-+Q 


F 


X 


X 


Go 


1N 15 


DXF 


L 


H 


L 


H 


5 


NONE 


D-fB 


X 


NONE 


F 


X 


X 


Qo 


X 


XQUF 


L 


H 


H 


L 


6 


X 


NONE 


UP 


2Q-+Q 


F 


X 


X 


IN 


Qi6 


XDF 


L 


H 


H 


H 


7 


X 


NONE 


NONE 


D-+Q 


F 


X 


X 


X 


Q15 



NOTE: 

1. X = Don't Care. Electrically, the shift pin is a TTL input internally connected to a three-state output which is in the high-impedance state. 
B = Register Addressed by B inputs. 
UP is toward MSB; DOWN is toward LSB. 
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IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 1) 



CAPACITANCE (T A = +25°c,f = i.omhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Werm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


"•"bias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pr. 


Power Dissipation 


1.5 


1.5 


w 


'out 


DC Output Current 


50 


50 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


UNIT 


C IN 


Input Capacitance 


M N = ov 


5 


PF 


CqUT 


Output Capacitance 


Vqut = 0V 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

T A = 0°C to +70°C V cc = 5.0V ± 5% (Commercial) 

T A = -55°Cto +125°C V cc = 5.0V ± 10% (Military) 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level (4) 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level ( 4 ) 


- 


- 


0.8 


V 


'iH 


Input HIGH Current 


Vcc= Max., Vin = Vcc 


- 


0.1 


5 


uA 


I.L 


Input LOW Current 


V cc = Max.,V| N - GND 


- 


-0.1 


-5 


uA 


VoH 


Output HIGH Voltage 


V C c = Min. 
Vin =V| H orV, L 


Ioh = -300uA 


Vhc 


Vcc 


- 


V 


Ioh = -12mA MIL 


2.4 


4.3 


- 


Ioh = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


V cc = Mm. 
Vin =V IH orV lL 


Iol = 300uA 


- 


GND 


Vlc 


V 


Iol = 20mA MIL 


- 


0.3 


0.5 


Iol = 24mA COM'L. 


- 


0.3 


0.5 


>oz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


Vo =0V 


- 


-0.1 


-10 


uA 


V = Vcc (Max.) 


- 


0.1 


10 


'os 


Output Short Circuit Current 


Vcc = Min., Vqut = 0V < 3 > 


-15 


-30 


- 


mA 



NOTES: 

1 . For conditions shown as max. or min. use appropriate value specified under Electrical Characteristics. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. Guaranteed by design. 
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IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS (Cont'd) 

T A = 0°Cto +70°C V cc = 5.0V ±5% (Commercial) 

T A = -55 c Cto +125°C V cc = 5.0V ±10% (Military) 

V LC = 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP. (2 > 


MAX. 


UNIT 


'CCQH 


Quiescent Power Supply Current 
CP = H (CMOS Inputs) 


V cc = Max. 

Vhc < V| H , V| L < V LC 

f CP = 0, CP = H 


MIL. 


- 


150 


265 


mA 


COM'L 


- 


150 


215 


! CCOL 


Quiescent Power Supply Current 
CP = L (CMOS Inputs) 


V cc = Max. 

Vhc < Vih, Vil < V LC 

f CP = 0, CP = L 


MIL 


- 


80 


135 


mA 


COM'L. 


- 


80 


110 


'CCT 


Quiescent Input Power Supply* 5 * 
Current (per Input @ TTL High) 


V cc = Max. Vih = 3.4V, f C p = 


MIL 


- 


0.3 


0.6 


mA/ 
Input 


COM'L. 


- 


0.3 


0.5 


'CCD 


Dynamic Power Supply Current 


V cc = Max. 
Vhc^V| H ,V 1l <lV lc 
Outputs Open, OE - L 


MIL. 


- 


2.0 


3.0 


mA/ 
MHz 


COM'L 


- 


2.0 


2.5 


ice 


(6) 

Total Power Supply Current 


V cc = Max., f CP = 10MHz 
Outputs Open, OE - L 
CP = 50% Duty cycle 
Vhc < V| H , V| L < V LC 


MIL 


- 


135 


255 


mA 


COM'L 


- 


135 


190 


V cc = Max., f CP = 10MHz 
Outputs Open, OE = L 
CP = 50% Duty cycle 
V| H = 3.4V, V lL = 0.4V 


MIL. 


- 


145 


265 


COM'L 


- 


145 


200 



NOTES: 

5. Icct is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out Iccoh, then dividing by the total number of inputs. 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

'cc = Iccqh(CD h ) + Iccol (1 - CD H ) + I C ct <N t * D H ) + l CCD (f CP ) 

CDh = Clock duty cycle high period 
D H = Data duty cycle TTL high period (Vin = 3.4V) 
Nj = Number of dynamic inputs driven at TTL levels 
f C p = Clock Input frequency 




CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test en- 
vironment. Large output currents are being switched in very short 
periods and proper testing demands that test set-ups have mini- 
mized inductance and guaranteed zero voltage grounds. The tech- 
niques listed below will assist the user in obtaining accurate testing 
results: 

1) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing improper 
device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 
minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possible 
to the DUT power pins. 



3) Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decou- 
pling between power and ground planes is necessary. The 
ground plane must be sustained from the performance board to 
the DUT interface board and wiring unused interconnect pins to 
the ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being recom- 
mended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds should 
be tested per input pin in a static environment. To allow fortesting 
and hardware-induced noise, IDT recommends using Vil < 0V 
and Vih > 3V for AC tests. 
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IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C402B 

AC ELECTRICAL CHARACTERISTICS 

(Military and Commercial Temperature Ranges) 

The tables below specify the guaranteed performance of the 
IDT49C402B overthe-55°C to +125°CandO°Cto + 70°Ctem- 
perature ranges. All times are In nanoseconds and are measured 
at the 1 .5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have maxi- 
mum DC current loads. 



CYCLE TIME AND CLOCK CHARACTERISTICS 





MIL< 6 > 


COM'L 


UNIT 


Read-Modify-Write Cycle (from 
selection of A, B registers to end 
of cycle) 


v 2fi| 


li:i::, 19 


ns 


Maximum Clock Frequency to 
shift Q (50% duty cycle. 
I = C32 or E32) 


:•" ■-*?.■ ■■>.. 


W 49 


MHz 


Minimum Clock LOW Time 


:| - ! i!i:!:!l- : 


9 


ns 


Minimum Clock HIGH Time •: • 


llilll 


9 


ns 


Minimum Clock Period 


24 


20 


ns 



COMBINATIONAL PROPAGATION DELAYS ™ 


C L = 


50pF 




















FROM INPUT 


TO OUTPUT 


Y 


(MSS = L) 


(MSS 
F15 


= H) 
OVR 


C n 


+ 16 


' : F:;^;0; : ';: 


1 RAM 
;: RAM 15 




UNIT 




MIL 


COM'L 


MIL 


COM'L. 


MIL 


COM'L 


MIL 


COM'L 


MIL. 


COM'L 


: MJ! 


coiiji- 


MIL 


COM'L 


MIL. 


COM'L 


A, B Address 


31 


28 


29 


26 


31 


28 


31 


28 


28 


26:|| 


m 


.28 


32 


29 


- 


- 


ns 


D 


26 


23 


23 


21 


23 


21 


25 


22 


22 


2ll 


Jp 


11123 


24 


23 


- 


- 


ns 


C n 


22 


20 


- 


- 


20 


18 


19 


17 


15 


JAZ. 


*m 


I;:: 20 


18 


17 


- 


- 


ns 


lo, 1,2 


28 


26 


24 


22 


28 


26 


27 


25 


23 :: 


§l2? ;i l 


i|28 


26 


26 


24 


- 


- 


ns 


b. 4, 5 


28 


26 


22 


21 


27 


25 


27 


25 


A 


^Wm 


IP 


26 


25 


23 


- 


- 


ns 


'6, 7, 8, 9 


20 


18 


- 


- 


- 


_ 


_ 


- 


•HI;::: 


If- " 


'■■_ 


- 


16 


14 


16 


14 


ns 


A Bypass 
ALU (I = AXX, 
1XX, 3XX) 


24 


22 






























ns 


Clock _f~ 


27 


25 


25 


22 


26 


24 


27 


A~r 


• : *|: 


::.'■ 23 


27 


25 


27 


25 


20 


18 


ns 



SET-UP AND HOLD TIMES RELATIVE TO CLOCljfCB INPUT) 





CP: 


















\ 




^ 




v , ■=■■ 


~? 










INPUT 


SET-UPTIME 
BEFORE H-f L 


x^iHOMiTfME 
:::i;:: ^FTER-H-+L 


SET-UPTIME 
BEFORE L-fH 


HOLD TIME 
AFTER L->H 


UNIT 


MIL 


COM'L 


C. :: Mlt.-x..:C.:r:" : COM'L 


MIL 


COM'L 


MIL 


COM'L 


A, B Source Address 


10 


9 


2 (3) I 1 (3) 


20, 9 + TPWL (4) 


2 


1 


ns 


B Destination Address 


10 


9 . : :|;:::;, 


Do not change ( 2 ) 


2 


1 


ns 


D 


_ (D 


-:*:*:;••':! 


-Ss||||: 


- 


12/22 < 5 > 


10/20 < 5 > 


2 


1 


ns 


C n 


- 


.Jlf '''•••: 


Hi;:;: - 


- 


16 


14 








ns 


lo, 1.2 


- 


'3>||j!!|:::: : . 


Jw - 


- 


26 


24 








ns 


13.4,5 


__ 


•'•• .:::-;''•.:.:• „ . 


w _ 


- 


26 


24 








ns 


'6, 7, 8, 9 


10 


'' ::;; li;:Jr' :: 


Do not change ( 2 ) 








ns 


RAMo, 15. Qo. 15 


- ■ 


_ -f p 


| - | 12 | 10 








ns 



NOTES: 

1 . A dash indicates a propagation delay or set-up time constraint does not exist. 

2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

3. Source addresses must be stable prior to the H — * Ltransition to allow time to access the source data before the latches close. The A address may then be 
changed. The B address could be changed if it is not a destination; i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L-+ H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM . It includes all 
the time from stable A and B addresses to the clock L— ► H transition, regardless of when the H—fL transition occurs. TPWL is the minimum clock Low 
time. 

5. First value is direct path (DATA, N -> RAM/Q Register). Second value is indirect path (DATA, N — y ALU — * RAM/Q Register). 

6. Guaranteed by design. 
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IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C402A 

AC ELECTRICAL CHARACTERISTICS 

(Military and Commercial Temperature Ranges) 

The tables below specify the guaranteed performance of the 
IDT49C402A overthe-55°C to + 125°CandO°Cto +70°Ctem- 
perature ranges. All times are in nanoseconds and are measured 
at the 1 .5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have maxi- 
mum DC current loads. 



CYCLE TIME AND CLOCK CHARACTERISTICS 





MIL< 6 > 


COM'L 


UNIT 


Read-Modify-Write Cycle (from 
selection of A, B registers to end 
of cycle) 


28 


24 


ns 


Maximum Clock Frequency to 
shift Q (50% duty cycle, 
I = C32 or E32) 


35 


41 


MHz 


Minimum Clock LOW Time 


13 


11 


ns 


Minimum Clock HIGH Time 


13 


11 


ns 


Minimum Clock Period 


36 


31 


ns 



COMBINATIONAL PROPAGATION DELAYS ' 


C L = 


50pF 




















FROM INPUT 


TO OUTPUT 


Y 


(MSS = L) 
G",P 


(MSS 

F 15 , 


= H) 
OVR 


Cn+16 


F = 


RAM 
RAM 15 


Q15 


UNIT 




MIL 


COM'L. 


MIL. 


COM'L. 


MIL. 


COM'L. 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


A, B Address 


41 


37 


39 


35 


41 


37 


41 


37 


37 


34 


41 


37 


40 


36 


- 


- 


ns 


D 


32 


29 


29 


26 


29 


26 


31 


28 


27 


25 


32 


29 


28 


26 


_ 


- 


ns 


C n 


28 


25 


- 


- 


26 


24 


25 


23 


20 


18 


29 


26 


23 


21 


- 


- 


ns 


lo. 1, 2 


35 


32 


30 


27 


35 


32 


34 


31 


29 


26 


35 


32 


30 


27 


- 


- 


ns 


b. 4, 5 


35 


32 


28 


26 


34 


31 


34 


31 


27 


25 


35 


32 


28 


26 


- 


_ 


ns 


'e, 7, 8, 9 


25 


23 






















20 


18 


20 


18 


ns 


A Bypass 
ALU (I = AXX, 
1XX, 3XX) 


30 


27 






























ns 


Clock _f~ 


34 


31 


31 


28 


33 


30 


34 


31 


30 


27 


. 34 


31 


34 


31 


25 


23 


ns 



SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 












CP: 




v -7 








^ 


4- 






INPUT 


SET-UPTIME 
BEFORE H-fL 


HOLD TIME 
AFTER H-+L 


SET-UPTIME 
BEFORE L-+H 


HOLD TIME 
AFTER L->H 


UNIT 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


A, B Source Address 


11 


10 


2 (3) 


1 (3) 


21,10 + TPWL (4) 


2 


, 1 


ns 


B Destination Address 


11 


10 


Do not change (Zi 


2 


1 


ns 


D 


_(1) 


- 


- 


- 


12/22 < 5 > 


10/20 < 5 > 


2 


1 


ns 


C n 


- 


- 


- 


- 


17 


15 








ns 


'o, 1,2 


- 


- 


- 


- 


28 


25 








ns 


l3, 4, 5 


- 


- 


- 


- 


28 


25 








ns 


'e, 7. 8, 9 


11 


10 


Do not change ( 2 ) 








ns 


RAMo, 15, Qo, 15 


_ 


- 


- 1 - I 12 1 11 








ns 


NOTES: 

1. A dash indicates a prop 


jagation delaj 


/ or set-up time 


3 constraint do 


es not exist. 













2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

3. Source addresses must be stable priorto the H — ► Ltransition to allowtime to access the source data before the latches close. The A address may then be 
changed. The B address could be changed if it is not a destination; i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L— ► H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM . It includes all 
the time from stable A and B addresses to the clock L— ► H transition, regardless of when the H — ► L transition occurs. 

5. First value is direct path (DATA| N — ► RAM/Q Register). Second value is indirect path (DATA| N — ► ALU — ► RAM/Q Register). 

6. Guaranteed by design. 
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IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C402 

AC ELECTRICAL CHARACTERISTICS 

(Military and Commercial Temperature Ranges) 

The tables below specify the guaranteed performance of the 
IDT49C402 overthe-55°C to +125°CandO°Cto +70°Ctem- 
perature ranges. All times are in nanoseconds and are measured 
at the 1.5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have maxi- 
mum DC current loads. 



CYCLE TIME AND CLOCK CHARACTERISTICS 





MIL< 6 > 


COM'L 


UNIT 


Read-Modify-Write Cycle (from 
selection of A, B registers to end 
of cycle) 


50 


'48 


ns 


Maximum Clock Frequency to 
shift Q (50% duty cycle, 
I * C32 or E32) 


20 


21 


MHz 


Minimum Clock LOW Time 


30 


30 


ns 


Minimum Clock HIGH Time 


20 


20 


ns 


Minimum Clock Period 


50 


48 


ns 



COMBINATIONAL PROPAGATION DELAYS {V 


C L = 


50pF 




















FROM INPUT 


TO OUTPUT 


Y 


<MSS = L) 
G, P 


(MSS 


= H) 
0VR 


Cn + 16 


F 


■ = 


RAM 
RAM 15 


Ql5 


UNIT 




MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL. 


COM'L 


MIL 


COM'L. 


MIL 


COM'L. 


MIL 


COM'L 


A, B Address 


52 


47 


47 . 


42 


52 


47 


47 


42 


38 


34 


52 


47 


44 


40 


- 


- 


ns 


D 


35 


32 


34 


31 


35 


32 


34 


31 


27 


25 


35 


32 


28 


26 


- 


- 


ns 


C n 


29 


26 


- 


- 


29 


26 


27 


25 


20 


18 


29 


26 


23 


21 


- 


- 


. ns 


lo, 1,2 


41 


37 


30 


27 


41 


37 


38 


35 


29 


26 


41 


37 


30. 


27 


- 


- 


ns 


b. 4, 5 


40 


36 


28 


26 


40 


36 


37 


34 


27 


25 


40 


36 


28 


26 


_ 


_ 


ns 


'6.7.8,9 


26 


24 






















20 


18 


20 


18 


ns 


A Bypass 
ALU (I = AXX, 
1XX.3XX) 


30 


27 






























ns 


Clock JT 


42 


38 


41 


37 


42 


38 


41 


37 


30 


27 


42 


38 


41 


37 


25 


23 


ns 



SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 












CP: 










\ 








/_ 






V 


7 










INPUT 


SET-UPTIME 
BEFORE H-fL 


HOLD TIME 
AFTER H-+L 


SET-UP TIME 
BEFORE L-+H 


HOLD TIME 
AFTER L->H 


UNIT 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


A, B Source Address 


20 


18 


2 (3) 


1< 3 > 


50, 20 + TPWL (4) 


2 


1 


ns 


B Destination Address 


20 


18 


Do not change ( 2 > 


2 


1 


ns 


D 


_(D 


- 


- 


- 


30/40 < 5 > 


26/36 < 5 > 


2 


1 


ns 


C n 


- 


- 


- 


- 


35 


.32 








ns 


'O, 1,2 


- 


- 


- 


_ 


45 


41 


.0 





ns 


'3, 4, 5 


- 


- 


- 


- 


45 


41 








ns 


'6,7.8,9 


12 


11 


Do not change ( 2 ) 








ns 


RAMo, 15, Qo, 15 


- 


- 


- I - I 12 1 11 








ns 



NOTES: 

1 . A dash indicates a propagation delay or set-up time constraint does not exist. 

2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

3. Source addresses must be stable priorto the H — ► Ltransition to allowtime to access the source data before the latches close. The A address may then be 
changed. The B address could be changed if it is not a destination; i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L— ► H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes all 
the time from stable A and B addresses to the clock L— v H transition, regardless of when the H — ► L transition occurs. 

5. First value is direct path (DATA, N -* RAM/Q Register). Second value is indirect path (DATA, N — ► ALU — ► RAM/Q Register). 

6. Guaranteed by design. 
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IDT49C402B 

OUTPUT ENABLE/DISABLE TIMES 

(C L = 5pF, measured to 0.5V change of V 0UT in nanoseconds) 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


MIL 


COM'L 


MIL 


COM'L 


JIqBI: 


"MMC- 


IE 2olfi 


1FIHR1 


yi.ii.ir 


1ISIN1 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 



IDT49C402A 

OUTPUT ENABLE/DISABLE TIMES 

(C L = 5pF, measured to 0.5V change of V 0UT in nanoseconds) 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


MIL 


COM'L 


MIL 


COM'L 


OE 


Y 


22 


20 


20 


18 



IDT49C402 

OUTPUT ENABLE/DISABLE TIMES 

(C L = 5pF, measured to 0.5V change of V 0U t in nanoseconds) 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


MIL 


COM'L 


MIL 


COM'L. 


OE 


Y 


25 


23 


25 


23 



INPUT/OUTPUT INTERFACE CIRCUIT 



ESD 
PROTECTION 



INPUTSO- 



— 'V\ 



AA/V-" — ^o 



TEST LOAD CIRCUIT 




Figure 1. Switching Test Circuit (All Outputs) 



Vcc 









OUTPUTS 



— l>H|=p^ 



OUTPUTS 



Figure 2. Input Structure (All Inputs) 



Figure 3. Output Structure 
(All Outputs Except F = 0) 



Figure 4. Output Structure 
(F = 0) 
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CRITICAL SPEED PATH ANALYSIS 

Critical speed paths are for the I DT49C402A versus the equiva- 
lent bipolar circuit implementation using four 2901 Cs and one 
2902A is shown below. 

The IDT49C402A operates faster than the theoretically achiev- 
able values of the discrete bipolar implementation. Actual speed 
values for the discrete bipolar circuit will increase due to on-chip/ 
off-chip circuit board delays. 

TIMING COMPARISON: IDT49C402A vs 2901 C W/2902A 



16-BIT 
uP SYSTEM 


DATA PATH 
(COM'L) 


DATAPATH 
(MIL) 


UNIT 


AB ADDR -f F = 


AB ADDR -f RAM 0i 15 


ABADDR-f F = 


AB ADDR -* RAM 0| 15 


Four 2901 Cs + 2902A 


>71 


>71 


>83.5 


>83.5 


ns 


IDT49C402A 


37 


36 


41 


40 


ns 


Speed Savings 


34 


35 


42.5 


43.5 


ns 



TIMING COMPARISON: IDT49C402 vs 2901 C W/2902A 



16-BIT 
uP SYSTEM 


DATA PATH 
(COM'L) 


DATA PATH 
(MIL) 


UNIT 


AB ADDR -f F 


= 


ABADDR-*RAM , 15 


ABADDR-* F 


= 


ABADDR-t-RAM 0(15 


Four 2901 Cs + 2902A 


>71 


>71 


>83.5 


>83.5 


ns 


IDT49C402 


47 


40 


52 


44 


ns 


Speed Savings 


24 


31 


31.5 


39.5 


ns 



ORDERING INFORMATION 



IDT 



XXXXXX X 

Device Type Speed 



Package Process/ 
Temperature 



BLANK 
B 



XC 
J 

L 

XL 

G 

PG 

QE 

BLANK 

A 

B 



Commercial 

(0°Cto+70°C) 
Military 

(-55°Cto+125°C) 
Compliant to MIL-STD-883, Class B 

SHRINK-DIP Sidebraze 

PLCC 

Leadless Chip Carrier (50 mil centers) 

Leadless Chip Carrier (25 mil centers) 

Pin Grid Array 

Plastic Pin Grid Array 

Ceramic Quad Flatpack (25 mil centers) 

Standard Speed 
High-Speed 
Very High-Speed 



-) 49C402 16-Bit Microprocessor Slice 
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16-BIT CMOS 

MICROPROCESSOR 

SLICE 



IDT 49C403 
IDT 49C403A 



FEATURES: 

• Monolithic 16-bit CMOS pP Slice 

• Replaces four 2903As/29203s and a 2902A 

• Fast 

- 50% faster than four 2903As/29203s and a 2902 

• Low power CMOS 

— Commercial: 250mA (max.) 

- Military: 275mA (max.) 

• Performs binary and BCD Arithmetic 

• Expanded two-address architecture with independent, 
simultaneous access to two, expandable 64 x 16 register files 

• Word/Byte Control 

• Expanded 4 x 16 Q Register 

• Performs Byte Swap and Word/Byte Operation 

• Fully cascadable without the need for additional carry 
lookahead 

• Incorporates three 16-bit Bidirectional Busses 

• Includes Serial Protocol Channel (SPC™) 

— Flexible on-chip diagnostics 

- Serially monitors all pin states 

- Reads and Writes to Register File 

• High Output Drive 

— Commercial: 16mA (max.) 

— Military: 12mA (max.) 

• Available in 108-pin PGA 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT49C403 is a high-speed, fully cascadable 16-bit CMOS 
microprocessor slice. It combines the standard function of four 
2903s/29203s and one 2902 with additional control features aimed 
at enhancing the performance of all bit-slice microprocessor 
designs. 

Included in this extremely low power, yet fast IDT49C403 device 
are 3 bidirectional data buses, 64 word x 16-bit two-port expand- 
able RAM, 4 word x 16-bit Q Register, parity generation, sign exten- 
sion, multiplication/division and normalization logic. Additionally, 
the IDT49C403 offers the special feature of enhanced byte support 
through both word/byte control and byte swap control. 

The IDT49C403 easily supports fast 100ns microcycles and will 
enhance the speed of all existing quad 2903A/29203 systems by 
50%. Being specified at an extremely low 250mA, the IDT de- 
vice offers an immediate system power savings and improved 
reliability. 

Also featured on the IDT49C403 is an innovative diagnostics 
capability known as Serial Protocol Channel (SPC). This on-chip 
feature greatly simplifies the task of writing and debugging 
microcode, field maintenance debug and test, along with system 
testing during manufacturing. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 
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DETAILED BLOCK DIAGRAM 
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PIN CONFIGURATION 



M 
L 
K 
J 
H 
G 
F 
E 
D 
C 
B 
A 



# © 


© © 


© 


© © 


© 


© 


© © # 


® © 


© © 


© 


© © 


© 


© 


© © © 


® © 


© © 


© 


©I!© 


© 


© 


© © © 


© © 


© V- 




M 
. j i 




1 


© © © 


© © 


© ! 










© © © 


© © 


© ] 




. 108-PIN 
P.G.A. 






© © © 


© © 


© | 




BOTTOM 
VIEW 






© © © 


© © 


© | 










® © © 


© © 


© L 








1 


© © © 


© © 


© © 


© 


© © 


© 


© 


© © © 


© © 


© © 


© 


© © 


© 


© 


© © © 


# © 


© © 


© 


© © 


© 


© 


© © # 




9 10 11 12 



PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


PIN 
NO. 


NAME 


A1 


N/C 


B4 


DB7 


C7 


DCMP 


E10 


W/B 


H1 


DA2 


K4 


DA8 


L7 


WE 


M10 


Q) 


A2 


Vcc 


B5 


DB4 


C8 


'5 


E11 


OEY 


H2 


DA3 


K5 


DA12 


L8 


B 2 


Mil 


Vcc 


A3 


DEB 


B6 


DB1 


C9 


IEN 


E12 


SlOb 


H3 


DAS 


K6 


N/C 


L9 


B 5 


M12 


N/C 


A4 


DB5 


B7 


MSS 


C10 


Y 2 


F1 


GND 


H10 


Y13 


K7 


Bo 


L10 


O1 






A5 


DB3 


B3 


"7 


C11 


Y 5 


. F2 


DB15 


H11 


Y11 


K8 


B4 


L11 


SCLK 






A6 


DBO 


B9 


Cn + 16 


C12 


Y 6 


F3 


DB14 


H12 


Y,o 


K9 


WRITE 


L12 


C/D 






A7 


GND 


B10 


P/OVR 


D1 


DB11 


F10 


QlOb 


J1 


DA4 


K10 


GND 


M1 


Vcc 






A8 


Is 


B11 


v, 


D2 


DB9 


F11 


SI0 15 


J2 


DA6 


K11 


SDO 


M2 


A 5 






A9 


le 


B12 


Y 3 


D3 


U 


F12 


QIO15 


J3 


A, 


K12 


Y15 


M3 


DA10 






A10 


G/N 


C1 


DB8 


D10 


Y 4 


G1 


OEA 


J10 


SDI 


L1 


A 2 


M4 


DA13 






A11 


Yo 


C2 


U 


D11 


Y 7 


G2 


DAO 


J11 


Y 14 


L2 


A 4 


M5 


DA15 






A12 


Vcc 


C3 


GND 


D12 


Z 


G3 


DA1 


J12 


Y12 


L3 


DA9 


M6 


GND 






B1 


>2 


C4 


lo 


E1 


DB13 


G10 


Y 9 


K1 


DA7 


L4 . 


DA11 


M7 


CP 






B2 


'1 


C5 


DB6 


E2 


DB12 


G11 


Y 8 


K2 


An 


L5 . 


DA14 


M8, 


B1 






B3 


Cn 


C6 


DB2 


E3 


DB10 


G12 


GND 


K3 


A3 


L6 


L§S 


M9 


B3 







S8-15 



IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



PIN DESCRIPTION 


PIN NAME 


I/O 


DESCRIPTION 


A0-5 


1 


Six address inputs to the RAM containing the address of the RAM word appearing at output port A. 


Bo-5 


1 


Six address inputs to the RAM which selects one of the words in the RAM, the contents of which is displayed through 
the B port. It also selects the location into which new data can be written when the WE input and CP input are low. 


DAo-15 


I/O 


Sixteen bi-directional data pins acting as operands R for entering external data into the ALU. DA is the LSB. The DA 
lines also function as an external output for RAM port A. 


DB0-15 


I/O 


Sixteen bi-directional data pins for entering external data into the ALU. The DB lines act as either RAM port B output 
data, or as input operands S to the ALU. 


WE 


1 


The RAM write enable input, which when LOW causes the Y I/O port data to be written into the RAM when the CP input 
is low. When "WE is HIGH writing data into the RAM is inhibited. 


OEA 


1 


Output enable, which, when HIGH selects DAo-15 as the ALU R operand, and, when LOW, selects RAM output A as the 
ALU R operand and the DA _15 output data. 


oil 


1 


Output enable, which, when HIGH selects DB -i5as the ALU S operand, and, when LOW, selects RAM output B as the 
ALU S operand and the DB _ 15 output data. 


SIO 
SI0 15 


I/O 


Bidirectional serial shift inputs/outputs for the ALU shifter. SIQ, is an input and SI0 15 is an output during a shift-up operation. 
SIO15 is an input and SlOo is an output during a shift-down operation. Refer to Tables 4 (a, b, c, d) and 5 for an exact 
definition of these pins. 


QIOq 

010,6 


I/O 


Bidirectional serial shift inputs/outputs for the Q registers shifter. They operate like SIO and SI0 15 pins. Refer to 
Tables 4 (a, b, c, d) and 5 for an exact definition of these pins. 


C n 


1 


Carry-in input to the ALU. 


IEN 


1 


Instruction enable input. When LOW, it enables writing into the Q register and the Sign Compare flip-flop. When HIGH, 
the Q register and the Sign Compare flip-flop are in hold mode. IEN does not affect WRITE, but internally disables the 
RAM write enable. 


LSS 


1 


Input pin, when held LOW, causes the chip to act as either stand alone slice (SA) or the least significant slice (LSS), 
When LSS is held HIGH, the chip acts as either an intermediate slice or most significant slice. 


MSS 


1 


Input pin, when held LOW, programs the chip to act as either stand alone slice (SA) or the most significant slice (MSS), 
and holding it HIGH programs the chip to act either as an intermediate slice (IS) or the least significant slice (LSS). 


WRITE 





The WRITE signal is LOW when an instruction which causes data to be written into the RAM is being executed. This pin 
is normally connected to the WE pin. 


C n + 16 





This output indicates the carry out of the ALU. Refer to Tables 6a and 6b for an exact definition of this pin. 


z 


I/O 


An open drain bidirectional pin. When HIGH it indicates that all outputs are LOW. Z is used as an input pin for some 
special functions. Refer to Tables 6a and 6b for an exact definition of this pin. 


G/N 





5 indicates the carry generate function at the least significant and intermediate slices, and indicates the sign, N, of the 
ALU result at the most significant slice. Refer to Tables 6a and 6b for an exact definition of this pin. 


OEY 


1 


A control input pin. When LOW the ALU shifter output data is enabled onto the Y , 15 lines. When HIGH the Y _ 15 
three-state output buffers are disabled. 


CP 


1 


Clock input. The Sign Compare flip-flop and the Q register are clocked on the LOW-to-HIGH transition of the CP signal. 
When^WE and CP are LOW, data is written into the RAM. 


F/OVR 





P indicates the carry propagate function at the least significant and intermediate slices, and indicates the conventional 
two's complement overflow, OVR, signal at the most significant slice. Refer to Tables 6a and 6b for an exact definition 
of this pin. 


Y 0-15 


I/O 


Sixteen bi-directional data pins. Controlled by OEY input, the ALU shifter output data can be enabled onto these lines, or 
external data is written directly into the RAM using these lines as data inputs. 


'o-8 


1 


The nine instruction inputs used to select the IDT49C403 operation to be performed. 


O0-1 


1 


Two address pins to select one of the four Q registers. 


W/5 


1 


Word/Byte control pin. Used only in the standard function mode, it selects Word mode when held HIGH and Byte mode 
when held LOW. Must be tied HIGH when the special functions are being used. 


SDI 


1 


Serial Data Input pin, used for receiving diagnostic data and commands from a host system or from the SDO pin of a 
cascaded processor. 


SDO 





Serial Data Output pin, used for transmitting diagnostic data and commands to a host system or a cascaded processor 
via its SDI pin. 


C/D 


1 


Input pin, when LOW defines the bit pattern being received at the SDI pin as Data, and when HIGH defines the incoming 
pattern as a Command for executing diagnostic functions. This pin should be tied HIGH when the diagnostics feature is 
not being used. 


SCLK 


1 


Input pin used for clocking in diagnostic data and command information at the SDI pin. This pin should be tied LOW 
when the diagnostics function is not being used. 


DCMP 





Output pin, which, when HIGH indicates that the internal comparison between the Y or Q bus data and the data from 
the diagnostics data register resulted in a TRUE (they were equal). This feature is used for breakpoint detection. It is an 
open-drain pin and can be wire AND with other DCMP pins. 
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DEVICE ARCHITECTURE 

The IDT49C403 CMOS microprocessor slice is configured six- 
teen bits wide and is cascadable to any number of bits (32, 48, 64, 
etc.). Key elements which make up this sixteen-bit microprocessor 
slice are: (1) the RAM file (a 64 x 16 dual-port RAM) with latches on 
both outputs. (2) a high-performance ALU with shifter, (3) a flexible 
Q register file (4 x 16 bits) with shifter input, (4) a nine-bit instruction 
decoder, and (5) Serial Protocol Channel. 

The IDT49C403 incorporates Serial Protocol Channel (SPC ™). 
For system testing and debugging purposes SPC is a method by 
which data can be entered into and extracted from a device 
through a serial data input output, thus providing access to all inter- 
nal registers. 

REGISTER FILE 

The Register File is composed of 64 x 1 6 bit RAM locations. The 
RAM data is read from the A-port as controlled by the 6-bit A ad- 
dress field input. Simultaneously, data can be read from the B port 
as defined by the 6-bit B address field input. If the same address is 
applied at both the A input field and the B input field, identical data 
will appear at the two respective output ports. Data is written into 
the RAM when WE, I EN and the clock CP are LOW. Both the RAM 
output data latches are transparent while CP is HIGH and la tch the 
data when CP is LOW. The three-state output enab le OE B allows 
RAM B port data to be read at the DB I/O port, while OEA performs 
the same function for the A port data at the DA I/O port. 

New data is written into the RAM word defined by the B address 
field. External data at the Y I/O port can be written directly into the 
RAM, or the ALU shifter output data can be enabled onto the Y I/O 
port and written into the RAM. 

ALU 

The ALU can perform seven arithmetic and nine logic opera- 
tions on the two 1 6-bit input words S and R. Multiplexers at the ALU 
inpu ts all ow selection of various pairs of ALU source operands. 
The OEA input selects either external DA d ata or RAM A port output 
data as the 16-bit R source operand. The OEB and lo inputs pro- 
vide selection of either RAM B port output, external DB data or the 
Q register file output as the 16-bit S source operand. Also, during 
certain ALU operations, zeroes are forced at the ALU operand in- 
puts. Thus, the ALU can operate on data from two external sources, 
from an external and an internal source, or from two internal 
sources. Ta ble 1 show s all possible pairs of source operands as 
selected by OEA, OEB, and lo inputs. 



Table 1. 


ALU Operand Sources* 1 ) 




OEA 


lo 


OEB 


ALU OPERAND R 


ALU OPERAND S 


L 


L 


L 


Ram Output A 


Ram Output B 


L 


L 


H 


Ram Output A 


DBo-15 


L 


H 


X 


Ram Output A 


Q Register 


H 


L 


L 


DA0-15 


Ram Output B 


H 


L 


H 


DA0-15 


DB - 15 


H 


H 


X 


DA o-i5 


Q Register 



NOTE: 

1. L = LOW, H 



HIGH, X= DON'T CARE 



The ALU performs special functions when instruction bits b, I2, 
U , and lo are LOW. Table 5 defines these special functions and the 
operation which the ALU performs for each instruction. When the 
ALU executes instructions other than the special functions, the op- 
eration is defined by instruction bits U , b , I2 , and 1 1 . Table 2 defines 
the operation as a function of these four instruction bits. 



Table 2. IDT49C403 ALU Functions* 1 ) 


■4 


'a 


l 2 


■i 


'0 


ALU FUNCTIONS 


L 


L 


L 


L 


L 


Special Functions 


L 


L 


L 


L 


H 


F| = HIGH 


L 


L 


L 


H 


X 


F = S-R-1 + Cn 


L 


L 


H 


L 


X 


F = R-S-1 + Cn 


L 


L 


H 


H 


X 


F = R + S+C n 


L 


H 


L 


L 


X 


F=S+C n 


L 


H 


L 


H 


X 


F=S+C n 


L 


H 


H 


L 


L 


Reserved Special Functions 


L 


H 


H 


L 


H 


F = R + C n 


L 


H 


H 


H 


L 


Reserved Special Functions 


L 


H 


H 


H 


H 


F=R + C n 


H 


L 


L 


L 


L 


Special Functions 


H 


L 


L 


L 


H 


J= =LOW 


H 


L 


L 


H 


X 


F, =R ANDS 


H 


L 


H 


L 


X 


F, =R, EXCLUSIVE NOR S, 


H 


L 


H 


H 


X 


F, =R, EXCLUSIVE OR S, 


H 


H 


L 


L 


X 


f= =R, ANDS, 


H 


H 


L 


H 


X 


F| =R, NORS, 


H 


H 


H 


L 


X 


F, =R, NANDS, 


H 


H 


H 


H 


X 


F, -R, ORS, 



NOTE: 

1. L=LOW,H = 



HIGH, i = to 1 5, X = Don't Care 



The IDT49C403 may be cascaded in either a ripple carry or 
carry lookahead fashion. When configured as cascaded ALUs, the 
IDT49C403s must be programmed to be a most significant slice 
(MSS).an intermediate slice (IS)_, or a least significant si ice (LSS) of 
the array. The carry generate, G , and carry propagate, P, signals 
that are necessary in a cascaded system are available as outputs 
on the IDT49C403 least significant and intermediate slices. 

The IDT49C403 provides a carry-out signal Cn + ie which is 
available as an output of each slice. The carry-in, Cn, and carry-out, 
C n + ie, are both active HIGH. Two other status outputs are gener- 
ated by the ALU. These are the negative, N, and the overflow, OVR. 
The N output indicates positive or negative results, while the OVR 
output indicates that the arithmetic operation performed exceeded 
the available two's complement range. Thus the pins G/N and 
P/OVR indicate carry generate or propagate on the least significant 
and intermediate slice, and sign and overflow on the most signifi- 
cant slice. 

Refer to Tables 6a and 6b for an exact definition of these four 
signals. 

ALU DESTINATION CONTROL 

The following tables show how the shifter at the output of the 
ALU should function for non-special instructions. The main addi- 
tion with respect to the IDT39C203 is the built in byte capability. 

The 49C403 has two write enables internally. One for the upper 
byte and one for the lower byte. The enablesare controlled by the 
instruction decode, external WEandtheW/B input. For conven- 
ience to the user, the unused bits on the Y bus {MSB ,8) are 

zero during byte op eration. The WE input must be directly con- 
nected to the WRITE output, or indirectly through some amount of 
gating (i.e., expansion RAM decoding gates). 
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The sign extend function is an exception to the rule with regard 
to the internal byte write enables. When executed, all of the write 
enables are active, irrespective of W/B . In the SAand LSS slices, 
the contents of bit 7 is replicated on bits 8 to 15 and SI0 15 in the byte 
mode. In the word mode bit 15 is placed on SIO15. In this way an 
8-bit word (byte) or a 16-bit word can be extended to the entire 
width of the native data path. Extends of larger words t han th ese, 
such as 24 and 32 bits, can be achieved by steering the MSS and 
LSS inputs of the IS slices to inform which device has the sign bit to 
extend. As Sign Extend requires internal gating of the write enables 
to the upper and lower portions of RAM, the instruction will not work 
with locations in memory expansion RAM. 

ALU SHIFTER 

The ALU shifter shifts the ALU output data under instruction 
control. It can shift up one bit position (2F), shift down one bit posi- 
tion (F/2), or pass the ALU output non-shifted (F). An arithmetic 



shift operation shifts the data around the most significant (Sign) bit 
of the most significant slice and a logical shift operation shifts the 
data through the most significant bit. Figure 1 shows these shift 
patterns. The SlOo and SIO15 are bidirectional serial shift input/out- 
put pins. During a shift-up operation, SlOo is generally an input 
while SIO15 is an output, whereas during a shift-down operation 
SlOo is generally an output while SIO15 acts as an input. Refer to 
Tables 4 (a, b, c, d) and 5 for an exact definition of these pins. 

The ALU shifter also provides sign extension and parity generat- 
ing/checking capabilities. Under instruction control, the SlOo 
(Sign) input can be extended through Yo, Yi , Y2, .....Y15 and propa- 
gated to the SIO15 output. A cascadable, five-bit parity generator/ 

checking generates parity for the Fo, F1, F2 F15 ALU outputs 

and SIO15 input and, under instruction control, is made available at 
the SlOo output. 



SIO*-*- 



BYTE 
OPERATION 



ARITH. 

MSB 

SIO15- 

l- LOG. I 



00000000 



8 7 6 



MSB 



8 7 




SlOo 



** SlOo 



Slds- 



[ 



ARITH. 



WORD 
OPERATION | SIOi 5 

LOG. 



N 



MSB 14 



*^E 



MSB 



\j 



P 



SlOo 



SlOo 



Figure 1. IDT49C403 Arithmetic and Logical Shift Operations 



Table 5 defines the special functions and the operation the ALU 
shifter performs for each instruction. For instructions other than the 
special functions, the ALU shifter operation is determined by in- 
struction bits la, I7, le, and Is. Table 4 (a, b, c, d) defines the ALU 
shifter operation as a function of these four bits. 

WORD/BYTE CONTROL AND BYTE SWAP 

In addition to the special ALU functions, the IDT49C403 also 
provides a_Word and Byte control and Byte Swap features. 

The W/B pin at the Instruction Decoderjnput selects ALU opera- 
tion on either a Word or a Byte. When W/B is HIGH, the ALU oper- 
ates on a Word and, when W/B is LOW, the ALU operates on a Byte. 
Table 4 (a, b, c, d) shows^the ALU Destination Controls for Word 
and Byte operations for each instruction mode. 

The Byte Swap special function allows the positions of the Up- 
per and Lower bytes to be swapped before entering them as the 
ALU S operand. The ALU function then adds C n to this swapped 
word as its F output. Table 5 shows the instruction set that allows 
the ALU to operate the Byte Swap feature. 

Q REGISTER FILE 

The Q register is a separate 4-word by 16-bit file intended pri- 
marily for multiplication and division routines and can also be used 
as an accumulator or holding register for other types of applica- 
tions. The ALU output, F, can be loaded into the Q register and/or 
the Q register output can be selected as one of the ALU S oper- 
ands. The shifter at the input to the Q register performs only logical 



shifts. It can shift-up the data one bit position (2Q) or down one bit 
position (Q/2). For a shift-up operation, QlOo acts as an input while 
QIO15 acts as an output; whereas, for a shift-down operation, QlOo 
is an output and QIO15 is an input. By connecting QIO15 of the most 
significant slice to SlOo of the least significant slice, double-length 
arithmetic and logical shifting is possible with cascaded 
IDT49C403S. 

The Qo and Qi inputs enable selection of any one of the four 
1 6-bit Q register files. Once a specific Q register has been selected, 
access to the other three Q registers is disabled and can be 
gained only after changing Qo and Q1 levels to enable a different Q 
register. 

Table 5 defines the special functions and the operations which 
the Q register and shifter perform for selected instruction inputs. 
While executing instructions other than the special functions, the Q 
register and shifter operation is controlled by instruction bits Is, I7, le I 
and I5. Table 4 (a, b, c, d) defines the Q register and shifter [ 
operation as a function of these four bits. 

INSTRUCTION DECODER 

The internal control signals necessary for the operation of the 
IDT49C403 are generated by the instruction decoder as a function 
of the n ine in struction input s, lo-s; the instruction enabl e input, 
I EN; the LSS input; the MSS input; the W/B input and the WRITE 
output. 

The WRITE output is LOW when an instruction which writes data 
into the RAM is executed. Refer to Tables 4 (a, b, c, d) and 5 for 
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a definition of the WRITE output as a function of the instruction 

inputs. 

When IEN is HIGH, the Q register and Sign Compa re Flip-Flop 
contents are preserved. When IEN is LOW, the WRITE output is en- 
abled and the Q register and Sign Compare Flip-Flop can be writ- 
ten according to the IDT49C403 instruction. The Sign Compare 
Flip-Flop is an on-chip flip-flop which is used during a divide op- 
eration. See Figure 2. 



Ri5^ F 15 

SPECIAL r 
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Figure 2. Sign Compare Flip-Flop 



SLICE POSITION PROGRAMMING 

The IDT49C403 can be programmed to operate in either a cas- 
caded application or in the standalone mode. Table 3 shows its 
four programmed modes. 

Table 3. SLICE Programming 



SLICE PROGRAM INPUTS 


MODE OF OPERATION 


MSS 


LSS 


LOW 


LOW 


Stand Alone Slice (SA) 


LOW 


HIGH 


Most Significant Slice (MSS) 


HIGH 


HIGH 


Intermediate Slice (IS) 


HIGH 


LOW 


Least Significant Slice (LSS) 



SPECIAL FUNCTIONS 

Seventeen special functions are provided on the IDT49C403 
which permit the implementation of the following operations: 

• Single and Double Length Normalization 

• Two's Complement Division 

• Unsigned and Two's Complement Multiplication 

• Conversion Between Two's Complement and Sign/Magnitude 
Representation 

• Incrementation and Decrementation by One or Two 

• BCD Add, Subtract, and Divide by Two 

• Single and Double-precision BCD-to Binary and Binary-to-BCD 
Conversion 

• Byte Swap 

Adjusting a single-precision or double-precision floating-point 
number in order to bring its mantissa within a specified range can 
be performed using the single-length and double-length normali- 
zation operations. 

Three special functions can be used to perform a two's comple- 



ment, non-restoring divide operation. They provide single and 
double-precision divide operations and can be performed in u n" 
clock cycles (where "n" is the number of bits in the quotient). 

The unsigned multiply special function and the two two's com- 
plement multiply special functions can be used to multiply two 
n-bit, unsigned or two's complement numbers respectively, in 'n* 
clock cycles. During the last cycle of the two's complement multi- 
plication, a conditional subtraction rather than addition is per- 
formed due to the fact that the sign bit of the multiplier carries nega- 
tive weight. 

The sign/magnitude -two's complement special function can 
be used to convert number representation systems. A number 
expressed in sign/magnitude representation can be converted to 
the two's complement representation, and vice-versa, in one clock 
cycle. 

Incrementing an unsigned or two's complement number by one 
or two is easily accomplished using the increment by one or two 
special function. 

In addition to BCD arithmetic special functions to add or sub- 
tract two BCD numbers, a BCD divide by two adjust instruction 
can be used to obtain a valid BCD representation after shifting a 
number down by one bit. 

The BCD/Binary conversion special function instructions permit 
single and double-precision algorithms to convert from BCD-to- 
Binary and from Binary-to-BCD. 

The Byte Swap feature allows the swapping of Lower and Upper 
bytes of a word before presenting them as the ALU S operand. The 
ALU then adds the carry C n to this swapped word to form its F out- 
put. This feature functions only for the ALU S operand. 

SERIAL DIAGNOSTICS 

The Serial Protocol Channel ™ (SPC) is a flexible on-chip fea- 
ture of the 1DT49C403 and is a set of pins by which data can be 
entered into and extracted from a device through a serial data input 
and output port. 

SPC can be used at many points in the life of a product for diag- 
nostic purposes such as system level design debug and develop- 
ment; system test during manufacturing and field maintenance de- 
bug and test. It allows for observation of critical signals deep within 
the system. During system test, when an error is observed, these 
signals may be modified in order to zero in on the fault in the sys- 
tem. Serial diagnostics is primarily a scheme utilizing only four 
pins to examine and alter the internal state of a system for the pur- 
pose of monitoring and diagnosing system faults. 

Detailed SPC Architecture of the IDT49C403 Bit- 
Slice Microprocessor 

The IDT49C403, a quad Am2903/29203 16-bit microprocessor 
slice, which includes an ALU and register file, is one of the devices 
on which IDT has incorporated the Serial Protocol Channel. The 
implementation of SPC on the 1DT49C403 is shown in Figure 3. 

Only four SPC pins (SDI, SDO, SCLK and C/D) are used to 
serially access the I/O pad cells, as weil as the internal ALU 
registers and buses. To control or monitor a section (such as the 
ALU), the appropriate command is loaded into the SPC command 
register. The desired function is then executed and the status 
information captured in the data register. The status information 
can then be serially shifted out and observed to verify proper 
system functionality. 
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Figure 3. Conceptual Diagram of IDT49C403 Die Incorporating SPC Scan Path 



The block diagram in Figure 4 shows the detailed SPC architec- 
ture for the IDT49C403. It primarily consists of serial registers for 
command, data, addresses and decode/control logic. The SPC 
command register consists of a four-bit field (signals 4-7) and four 
discrete control lines (signals 3, 2, 1, 0). The four-bit field coordi- 
nates the transfer of data between RAM and the SPC data register, 
as well as controls an on-chip break detect mechanism. The other 



discrete signals control the serial scan path through the I/O cells. 
The SPC data register is in series with a RAM address register 
and I/O pad scan. The SPC data register is connected to the inter- 
nal bus to gain access to the RAM register file as well as a data 
break point feature. The point of connection is the Y bus from the 
ALU back into the RAM. 
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Figure 4. Internal Organization of the SPC 



The multiplexer at the output transmits information via the SDO 
pin selecting data from either the SPC data register and the I/O 
pads or the command string from the SPC command register. 

IDT49C403 SPC Command Opcodes 

The SPC command register consists of an 8-bit field, as shown 
in Figure 5. Bit 1 enables the READ function of the I/O pad cells. Bit 
3 enables the BYPASS function to bypass the I/O pad cells and 
scan out only the RAM address and data registers. Bits and 2 are 



reserved. Bits 4 through 7 form the opcode field for reading and 
writing into the device. 

The 4-bit command opcode field gives 16 possible command 
opcodes. The first 8 are reserved for writing data from the SPC data 
register into the registers and RAM on the device. The second 
8 opcodes are reserved for reading data from registers and RAM 
into the 16-bit SPC data register. 




COMMAND OPCODES 


OPCODE 


FUNCTION 





Write RAM 
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Write Q Registers 


2 


Write Break Control 
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Write Break Data 
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Reserved 
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Reserved 
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Reserved 


7 


Reserved 


8 


Read RAM 


9 


Read Q Registers 


10 


Read Break Control 


11 


Read Break Data 


12 


ViewY 


13 


Reserved 


14 


Reserved 


15 


NOP 



SERIAL COMMAND REGISTER 



6 5 4 



■ RESERVED 
■READ 

■ RESERVED 

■ BYPASS 



COMMAND 
OPCODES 



Figure 5. SPC Command Register and Opcodes for the IDT49C403 
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The command with opcode causes a write to the internal 
device RAM. Opcode 1 Is used to write to the Q registers. 
Opcodes 2 and 3 are used to write data from SPC data register into 
the break data register and break control registers, respectively. 
Opcodes 4 through 7 are reserved opcodes. 

Opcode 8 is used for reading RAM data into the SPC data regis- 
ter. Opcode 9 is used to read a value out of the Q registers. (Here, 
also, the address register supplies the address of the Q register to 
be accessed). Opcodes 10 and 1 1 are used for reading the break 
control register and the break data register, respectively. 
Opcode 12 is used to strobe data from the 2 bus into the 16-bit 
diagnostics data register. Opcodes 13 and 14 are reserved op- 
codes. The last opcode, 1 5, is a no-operation opcode. This opcode 
can be used to scan the data in and out of the I/O pad cells and use 
the device in a pass-through mode (in a cascaded application) 
without affecting normal device operation. 

All the reserved opcodes, if executed, perform a no-operation; 
however, they should not be relied upon to always perform NOPs 
as future upgrades may make use of reserved opcodes. 

Accessing the Contents of the IDT49C403 Regis- 
ter File 

To read data from the device's internal RAM or other logic cir- 
cuitry into the SPC data register, the address and don't care bits 
(for the SPC data register) are shifted in. The command is shifted 
into the SPC command register. The command register must be 
decoded to determine what data paths are to be steered in order to 
get data into the SPC data register. The read strobe, generated by 
the strobe logic, must then strobe this data (in parallel) into the SPC 
data register. The data can now be shifted out via the SDO pin and 
its contents disassembled and observed. 

To perform the write operation, address and data must first be 
shifted into the SPC data register. The command is then shifted into 
the SPC command register via the command mode. This register 
provides information as to what data paths are to be steered. The 
address is supplied by the address register in the data scan path. 
The write strobe is then generated between the time the C/D line is 



lowered and the SCLK line is raised. This is the strobe which 
actually clocks the data into the RAM or register in the device. 

Pad Cell Scan Path 

Each I/O cell on the IDT49C403 contains a flip-flop which can 
be used to store the state of that cell and then be scanned out. 
Figure 6 shows the logic configuration. The READ line is enabled 
by a bit in the SPC command register and gated by the XFER sig- 
nal, thus loading the scan flip-flops In parallel. The SCLK is then 
used to scan the data out of the SDO pin in series with the address 
and SPC data registers. 
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Figure 6. Serial Scan in the I/O Cell 

The BYPASS bit in the SPC command register selects whether 
the shifting of the I/O cells will be bypassed such that only the RAM 
address and data registers are scanned out. When the READ bit is 
HIGH, data is transferred from the pins to the scan register when 
SCLK transitions HIGH after C/D has transitioned LOW. The 
BYPASS bit in the command register is active HIGH so that a HIGH 
level bypasses scanning the I/O cells. 

Figure 7 shows the order in which the I/O pad cells are scanned. 
The clocking will shift out the data on the Y15 pin first and continue 
in series until the WRITE pin is shifted out last. 






Y15 


1 


Y14 


2 


Y13 


3 


Y12 


4 


Y11 


5 


Y10 


6 


Y9 


7 


Y8 


8 


QI015 


9 


SI015 


10 


QIO0 


11 


SIO0 


12 


UEY 


13 


z 


14 


W/B 


15 


Y7 


16 


Y6 


17 


Y5 


18 


Y4 


19 


Y3 


20 


Y2 


21 


Y1 


22 


YO 


23 


TEN 


24 


F/N 



25 


G/N 


26 


CN16 


27 


15 


28 


16 


29 


17 


30 


18 


31 


DCMP 


32 


MSS 


33 


DB0 


34 


DB1 


35 


DB2 


36 


DB3 


37 


DB4 


38 


DB5 


39 


DB6 


40 


DB7 


41 


OEB 


42 


CN 


43 


10 


44 


11 


45 


12 


46 


13 


47 


14 


48 


DB8 


49 


DB9 



50 


DB10 


51 


DB11 


52 


DB12 


53 


DB13 


54 


DB14 


55 


DB15 


56 


OEA 


57 


DA0 


58 


DA1 


59 


DA2 


60 


DA3 


61 


DA4 


62 


DAS 


63 


DA6 


64 


DA7 


65 


A0 


66 


A1 


67 


A2 


68 


A3 


69 


A4 


70 


A5 


71 


DA8 


72 


DA9 


73 


DA10 


74 


DA11 



75 


DA12 


76 


DA13 


77 


DA14 


78 


DA15 


79 


L~55 


80 


CP 


81 


WE 


82 


B0 


83 


B1 


84 


B2 


85 


B3 


86 


B4 


87 


B5 


88 


Q0 


89 


Q1 


90 


WRITE 



Figure 7. Shift Order of I/O Pad Cells 
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Figure 8. Breakpoint Detect Circuitry 



Breakpoint Detection on the IDT49C403 

Figure 8 shows the diagnostics breakpoint detection circuit on 
the I DT49C403. This circuit is designed to allow the user to monitor 
certain key data buses and detect the data patterns on the Y and Q 
buses. When a data pattern is detected, a breakpoint compare sig- 
nal is generated on the DCMP pin and is used to halt the system 
operation. The DCMP is an open drain signal and should be wire- 
ORed with DCMP lines of other similar devices and monitored by 
the main sequencer in the system. The breakpoint detection 
mechanism thus allows for an easier debug of microcode with re- 
gard to the data path. 

At the heart of the breakpoint detection circuit is a comparator 
which compares data from the break data register with data from 
either the Y bus or the Q bus. The break control register determines 
which of the two buses is selected for a comparison. The break 
control register also steers a multiplexer at the output of the 
comparator. This multiplexer selects between the equal-to signal, 



latched equal-to, Vcc or GND. The latched equal-to input into the 
multiplexer gives the user the ability to pipeline the match signal, 
thus shortening the system cycle time in the diagnostics mode. 
The Vcc and GND inputs to the multiplexer allow the programmer 
to disable the break compare feature by forcing the DCMP pin 
either LOW or HIGH, respectively. 

When a match is made, the DCMP line goes HIGH. Thus, if any 
one slice in a cascade application does not match, the wire-ANDed 
DCMP will be low. Selecting Vcc via the multiplexer will disable 
matches altogether. To select GND, disable any one slice from the 
comparison. 

Figure 9 shows the format of the break data and break control 
register. The break data pattern is 16 bits wide, with bit 16 being the 
most significant bit and last to be shifted in. The Break Control reg- 
ister contains three fields. Bits and 1 control the DCMP output and 
bit 2 selects between the Y and the Q bus to be compared with the 
break data register. Bits 3 to 15 are reserved for future expansion. 
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Figure 9. Breakpoint Control Registers and Opcodes 
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The SPC version allows data to be transferred into and out of a 
device and can also accommodate addresses and commands us- 
ing the same number of pins. This is accomplished with a recon- 
figuration of the function of the diagnostic pins and internal logic. 
With this vastly expanded capability, SPC can conveniently be 
used in RAMs, peripherals an complex logic functions. These new 
capabilities allow the user to monitor and modify all of the storage 
elements and pins of a device. With a simple hardware interface 
and appropriate software, any type personal or mini computer 
can be turned into a development system for IDT parts with serial 
diagnostics. 

Figure 10 shows the Serial Protocol Channel being used with a 
writable control store in a microprogrammed design. The control 



store can be initialized through the SPC path. A register with SPC is 
used for the instruction register going into the IDT49C410 (16-bit 
microprogram sequencer) as well as data registers around the 
IDT49C403. In this way, the designer may use the Serial Protocol 
Channel to observe and modify the microcode coming out of the 
writable control store, as well as observing and being able to mod- 
ify data and instructions in the overall machine. 

The block diagram of the diagnostics ring shows how the de- 
vices with diagnostics are hooked together In a serial ring via the 
SDI and SDO signals. The diagnostics signals may be generated 
through registers which are hooked up to a microprocessor. This 
microprocessor could conceivably be an IBM PC. 
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Figure 10. Typical Microprogram Application with SPC 
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Table 4a. ALU Destination Control (Word Mode) for lp, l„ l 2 or l 3 = HIGH, IEN = LOW 
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»=14 


L 


Log. 2Q -+ Q 


Ol5 


Input 


H L 


H H 


Log. 2F-+Y 


B 


F« 


F« 

1 


L 


Log. 2Q -+Q 


Ql5 


Input 


H H 


L L 


F->Y 


C 


1 


' 


H 


Hold 


z 


z 


H H 


L H 


F-fY 


D 


H 


Log. 2Q — >-Q 


015 


Input 


H H 


H L 


Sign Extend 


E 


SIOq 


S!0 


L 


Hold 


' z 


Z 


H H 


H H 


F-+Y 


F 


Fis 


F15 


L 


Hold 


z 


Z 



Table 4b. ALU Destination Control (Byte Mode) for l , 1 


1.I2 


or 


l 3 


= HIGH, 


IEI\ 


= LOW 












'e l 7 'e U 


ALU 
SHIFTER 
FUNCTION 


HEX 


SI0 15 


SIO 




Q REGISTER 
AND SHIFTER 
; FUNCTION 


010,5 


QIO 


WRITE 


SA 


MSS 


IS 


LSS 


SA 


MSS 


IS 


LSS 


MSS/IS SA/LSS 


MSS/IS SA/LSS 


L L L L 


Arith. F/2-+Y 





Input 




F 


SI0 15 


SI0 15 


F 


L 


Hold 


\ 




* 




L L L H 


Log. F/2-+Y 


1 


\ 


f 




r 


1 


' 


1 


f 


' 


' 


L 


Hold 


} 






L L H L 


Arith. F/2-fY 


2 


L 


Log. Q/2-+Q 


Input — 




QI0 15 


Qo 




L L H H 


Log. F/2-fY 


3 


L 


Log. Q/2— ^3 


Input 


__ 


QIO15 


Qo 




L H L L 


F-fY 


4 


Parity 


Parity 


L 


Hold 


I 




* 


L H L H 


F-+Y 


5 




r 


i 


' 


H 


Log. Q/2-4Q 


Input — 


.- 


QIO15 


Oo 




L H H L 


F-fY 


6 


H 


F-+Q 


; 


7 „ 




L H H H 


F-fY 


7 


L 


F-+Q 


' 


r 


H L L L 


Arith. 2F-fY 


8 


F 6 


SIO 


SIOq 


F 6 


Input 




L 


Hold 


** 


H L L H 


Log. 2F-+Y 


9 


*7 










F7 






L 


Hold 


H L H L 


Arith. 2F-+Y 


A 


F 6 


F e 


L 


Log. 2Q — f Q 


QiO 


Q.7 


Input - 






H L H H 


Log. 2F-rY 


B 


F 7 


F 7 


L 


Log. 2Q — f Q 


QIOq 


Q 7 


Input - 






H H L L 


F-fY 


C 










H 


Hold 


; 


7 ^ 




H H L H 


F-+Y 


D 


H 


Log. 2Q — fO 


QIQo 1 Q 7 | Input - 






H H H L 


Sign Extend 


E 


L 


Hold 


; 


7 ^ 




HKHH 


F-fY 


F 


L 


Hold 


- 





















Parity 



= F 15 ^ Fi 4 

= Exclusive OR 



V F 3 V F 2 ^ Ft ^ F ^ SlOu 



L = LOW 
H = HIGH 
Z = High Impedance 



SA = Stand Alone 
MSS = Most Significant Slice 
IS = Intermediate Slice 
LSS = Least Significant Slice 
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Table 4c. ALU Destination Control for I* 


Il.l2 


orl 3 : 




HIGH, 


IEN 




: LOW 
























































•a 'z'e's 


ALU SHIFTER 
FUNCTION 


HEX 


SI0 15 


Yl5 


Yl4 


SA 


MSS 


IS 


LSS 


SA 


MSS 


IS 


LSS 


8A 


MSS 


IS 


LSS 


Byte | Word 


Byte | Word 


Byte I Word 


Byte {word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


L L L L 


' Arlth. F/2— fY 





Input 









F15 





F15 





SIO15 





SIO15 





SIO15 





SIO15 





F15 





F 15 






L L L H 


Log. F/2— fY 


1 


1 


' 


¥ 


SI0 15 


T 


SI0 15 


T 


i' 


T 


V 


T 


F 15 


T 


F15 


T 


IF 


" 


' r 


L L H L 


Arlth. F/2— fY 


2 


F15 


F15 


SI0 15 


SIO15 


L L H H 


Log. F/2— fY 


3 


SIO15 


sio 15 


F15 


F15 


L H L L 


F— fY 


4 


F15 


F15 


F15 


F15 


F14 


F14 


F14 


F14 


L H L H 


F— fY 


5 


| 


v 


" 


V 


w 


" 


V 


" 


L H H L 


F— fY 


6 


L H H H 


F— fY 


7 


H L L L 


Arlth. 2F — f Y 


8 


f 6 


F14 


SlO 


F 14 


SIO 


F 15 


F 6 


F 15 


F 14 


F 14 


F p 


F r 


F n 


F 11 


H L L H 


Log. 2F — f Y 


9 


F7 


F15 


' 


f 


F15 


1 


' 


' 


r 


F7 


1 


' 


F14 


F14 


\f 


w 


" 


v 


" 


H 


H L H L 


Arlth. 2F — f Y 


A 


F 6 


F14 


F14 


Ffi 


F15 


Fl5 


H L H H 


Log. 2F — f Y 


B 


F 7 


F H 


F 15 

I 


F 7 


F14 


F14 


H H L L 


F— fY 


C 


' 


t 


1 


' 


1 


' 


F15 


F15 


F15 


F15 


F14 


F14 


F14 


F14 


H H L H 


F-fY 


D 


V 


F15 


F15 


U 


" 


F14 


F14 


w 


H H H L 


Sign Extend 


E 


SIOO 


SIOO 


F7 


SIOO 


SIOO 


SIOO 


SIOO 


F7 


F7 


SIOO 


SIOO 


SIOO SIOO 


F7 


H H H H 


F— fY 


F 


F 15 


F i5 








F15 





F15 











F14 





F14 






Table 4c. ALU Destination Control for !<>, 


I, 


l 2 or 


13 




: HIGH, 


EN 


= 


LOW (cont'd.) 














































'• '7 'e 's 


ALU SHIFTER 
FUNCTION 


HEX 


Y 13-9 


Yfi 


Y 7 


SA 


MSS 


IS 


LSS 


SA 


MSS 


IS 


LSS 


SA 


MSS 


IS 


LSS 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


L L L L 


Arlth. F/2— fY 








F| + 1 





F| + 1 





F|+1 





F|+1 





Fg 





F 9 





Fg 





Fg 


F 7 


Ffl 





Fr 





Ffl 


F 7 


Ffl 


L L L H 


Log. F/2— fY 


1 


1 


' 


' \ 


' 


1 


f 


! 


' . 


' 


' 


1 


' 


1 


r 


1 


' 


' 


' 


1 


t 


1 


' 


1 


f 


1 


r 


' 


f 


1 


' 


1 


' 


SI0 15 


i' 


1 


i 


" 


1 


r 


i' 


SI0 15 


V 


L L H L 


Arlth. F/2— fY 


2 


F7 


F7 


L L H H 


Log. F/2— fY 


3 


SI015 


SIO15 


L H L L 


F— fY 


4 


F| 


F| 


F| 


F| 


Ffi 


Ffl 


Ffl 


Ffl 


F 7 


F 7 


F 7 


F 7 


F7 


F7 


L H L H 


F— fY 


5 


y 


r 


' 


' 


' 


' 


' 


f 


1 


' 


} 


' 


1 


' 


1 


r 


' 


' 


\ 


' 


} 


' 


V 


V 


L H H L 


F— fY 


6 


" 


L H H H 


F— fY 


7 


H L L L 


Arlth. 2F— fY 


8 


F|-1 


F|-1 


F M 


F|-1 


F 7 


F 7 


F 7 


F 7 


Ffi 


Fr 


Fr 


Ffi 


H L L H 


Log. 2F-fY 


9 


' 


' 


1 


r 


1 


' 


1 


' 


1 


' 


1 


' 


1 


' 


' 


r 


Ffi 


' 


' 


1 


r 


1 


' 


Ffi 


1' 


H L H L 


Arlth. 2F— fY 


A 


F7 


F7 


H L H H 


Log. 2F— fY 


B 


F 6 


Fr 


H H L L 


F— fY 


C 


F| 


F| 


F| 


F| 


F 8 


F 8 


Fa 


Ffl 


F 7 


F 7 


F7 


F 7 


f 7 


F 7 


H H L H 


F— fY 


D 


1 


' 


F| 


F| 


1 


' 


1 


r 


Ffl 


Ffl 


1 


' 


1 


' 


\ 


' 


F 7 


F 7 


< 


' 


1 


1 


H H H L 


Sign Extend 


E 


F7 


SlOo 


SlOo 


SlOo 


SlOo 


F 7 


F 7 


SlOo 


SIO 


SlOo 


SlOo 


F 7 


SlOo 


SlOf) 


SIOq 


sion 


H H H H 


F— fY 


F 








F| 





F| 











F 8 





Ffl 








F 7 





f 7 



S8-26 



IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Table 4c. ALU Destination Control (cont'd.) for Iq, 1, 


,1 


2 or! 


3 




HIGH, 


IEN 




LOW 
















































's'T'e's 


ALU SHIFTER 
FUNCTION 


HEX 


Y 6 


Y5-1 


Y 


SA 


MSS 


IS 


LSS 


SA 


MSS 


IS 


LSS 


SA 


MSS 


IS 


LSS 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


L L L L 


Arlth! F/2— fY 





SI015 


F7 





F7 





F7 


SIO15 

F7 
SI015 

F7 


>7 


F| + 1 


F|+1 





Fl+1 





F|+1 


R + 1 


R+1 


F1 


F1 


, 


F1 





F1 


F1 


F1 


L L L H 


Log. F/2— ►Y 


1 


F7 


1 


* 


' 


' 


V 


' 


' 


V 


V 


u 


V 


T 


" 


T 


v 


if 


" 


" 


'r 


T 


V 


| 


V 


w 


" 


L L H L 


Arlth. F/2— ►Y 


2 


SI015 


L L H H 


Log. F/2— fY 


3 


F7 


L H L L 


F— *Y 


4 


F 6 


F 6 


F 6 


f 6 


F 6 


F 6 


F| 


F| 


F| 


F| 


F| 


F| 


F 


F 


F 


F 


F 


F 


L H L H 


F— fY 


5 


' 


r 


1 


t 


' 


' 


if 


V 


V 


w 


V 


V 


V 


V 


" 


V 


V 


V 


" 


'f 


" 


L H H L 


F— fY 


6 


L H H H 


F— fY 


7 


H L L L 


Arlth. 2F— *Y 


8 


F 5 


F 5 


F 5 


f 5 


F 5 


F 5 


F|-1 


F|-1 


F|-1 


F|-1 


F M 


F|-1 


SlO 


sio 


SIO 


SIOq 


SlO 


SIO 


H L L H 


Log. 2F~ *Y 


g 


1 


' 


1 


' 


1 


' 


\ 


' 


1 


' 


T 


V 


V- 


"' 


w 


V 


V 


T 


ir 


T 


V 


" 


V 


H L H L 


Arlth. 2F— • fY 


A 


H L H H 


Log. 2F— fY 


:B 


H H L L 


F— fY 


C 


Fe 


F 6 


F 6 


F 6 


F 6 


F 6 


F| 


F| 


F| 


F| 


F| 


F| 


F 


F 


F 


F 


F 


F 


H H L H 


F— fY 


D 


1 


' ■ 


•1 


' 


F 6 


F6 


\ 


f 


' 


' 


1 


r 


\ 


' 


F| 


F| 


V 


V 


V 


V 


F 


F 


T 


T 


H H H L 


Sign Extend 


E 


SlOo 


SlOo 


SlOo 


SlOo 


sio 


SlOo 


sto 


SlOo 


sio 


SlOo 


SlOo 


SlOo 


H H H H 


F— fY 


F 





F 6 





F 6 





F| 





F| 





F 





F 



i = 1 to6(forF 5 _-,) 
i = 9 to 14 {forF 13 _^ 



SA = Stand Alone 
MSS = Most Significant Slice 
IS = Intermediate Slice 
LSS = Least Significant Slice 



Table 4c. ALU Destination Control (cont'c 


1.) for lo 


■l. 


2 or 


1 3 = 


= HIGH 


, IEN = 


LOW 






■• »7 U «5 


ALU SHIFTER 
FUNCTION 


HEX 


SlOo 


SA 


MSS 


IS 


LSS 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


LLLL 


Arith. F/2-+Y 





Fo 


Fo 


SI0 15 


F 


SI0 1fi 


Fo 


Fn 


Fo 


L L L H 


Log. F/2-fY 


1 




' 


1 


' 


1 


r . 


' 


' 


1 


f 


1 


' 


\ 


' 


1 


' 


L L H L 


Arith. F/2-fY 


2 


LLHH 


Log. F/2-+Y 


3 


L H L L 


F-*Y 


4 


Parity 


Parity 


Parity 


Parity 


Parity 


Parity 


LH L H 


F-fY 


5 




' 


'.. ' 




1 


' 


\ 


' 


< 


F 


1 


1 


L H HI 


F-fY 


6 


L H H H 


F-fY 


7 


H L L L 


Arith. 2F-+Y 


8 


Input - 










H L L H 


Log. 2F-fY 


9 


1 




H L H L 


Arith. 2F-fY 


A 


H L H H 


Log. 2F-+Y 


B 


H H L L 


F-fY 


C 


H H L H 


F-fY 


D 


H H H L 


Sign Extend 


E 


HHHH 


F-fY 


F 
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Table 4d. ALU Destination Control for l , 


l„ l 2 or 


I3 = 


HIGH, 


IEN = 


LOW 




























»e '7 'e U 


Q REGISTER 

AND SHIFTER 

FUNCTION 


HEX 


QI0 15 


Q15 


Q14-9 


a« 


MSS/IS 


SA/LSS 


MSS/IS 


SA/LSS 


MSS/IS 


SA/LSS 


MSS/IS 


SA/LSS 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


LLLL 


Hold 





z - 




Hold 






Hold 




Hold 














L L L H 


Hold 


1 


2 - 




} 






_ 


' 


_ 








1 


























L L H L 


Log. Q/2-fQ 


2 


Input 




' 


QI0 15 


' 


QIO15 


L_j 


Q1+1 


T 


Q1+1 


' 


Qg 


t 


Qg 




L L H H 


Log. Q/2— >Q 


3 


Input 




QIO15 


QI0 15 


O1+1 


Q1+1 


Qg 


Qg 




L H L L 


Hold 


4 


2 - 




Hold 


Hold 


Hold 


Hold 


Hold 


Hold 




L H L H 


Log. Q/2-^Q 


5 


Input 




QIO15 


QIO15 


Q1+1 


Q1+1 


Qg 


Qg 




L H H L 


F-*Q 


6 


2 - 


_ 


F15 


F15 


F, 


Fi 


F 8 


F 8 




L H H H 


F-+Q 


7 


\ 


' 


F15 


F15 


Fi 


F, 


F 8 


Fe 


H L L L 


Hold 


8 


Hold 


Hold 


Hold 


Hold 


Hold 


Hold 


H L L H 


Hold 


9 


Hold 


Hold 


Hold 


Hold 


Hold 


Hold 


H L H L 


Log. 2Q-*Q 


A 


Qio 


Q15 


Q 7 


Q15 


Q14 


Q14 


Q M 


Q1-1 


Q 7 


Q7 


H L H H 


Log. 2Q-+Q 


B 


Q10 


Q15 


Q 7 


Q15 


Q 14 


Q 14 


Q1-1 


Q1-1 


Q7 


Q 7 


HHLL 


Hold 


C 


z - 




Hold 


Hold 


Hold 


Hold 


Hold 


Hold 


^ 


H H L H 


Log. 2Q-+-Q 


D 


QlOo 


Q16 


Q 7 


Q15 


Q14 


Q14 


Oh 


Qm 


O7 


Q 7 


H H H L 


Hold 


E 


z - 


_ 


Hold 


Hold 


Hold 


Hold 


Hold 


Hold 




H H H H 


Hold 


F 


— _. 


Hold 


Hold 


Hold 


Hold 


Hold 


Hold 


4 







Table 4d. ALU Destination Control for l , 


l t , l 2 or l 3 = 


HIGH, 


IEN = 


LOW (conf 


d.) 




















<• '7 'e 's 


Q REGISTER 

AND SHIFTER 

FUNCTION 


HEX 


Q7 


Qe-i 


Qo 


QIO 


MSS/IS 


SA/LSS 


MSS/IS 


SA/LSS 


MSS/IS 


SA/LSS 


MSS/IS 


SA/LSS 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


Byte 


Word 


LLLL 


Hold 





Hold 




Hold 


_ 


Hold 


_ 


Z 








■ 




L L L H 


Hold 


1 


1 


^ 


1 


^ 


1 


_ 


z 








. 










LLHL 


Log. Q/2-fQ 


2 


' 


Q 8 


QI0 15 


Q 8 


r 


Q1+1- 




' 


Q1- 




QI0 15 


Oo- 










L L H H 


Log. Q/2-+-Q 


3 


Q 8 


OlOis 


Q 8 


Q1+1 - 




Q1 - 




QIO15 


Qo- 










L H L L 


Hold 


4 


Hold 




• 1 1 1 


Hold 




z 






Hold ■ ■ *■ 






L H L H 


Log. Q/2-fQ 


5 


Q 8 


QIO15 


Q 8 


Q1+1- 




Q1- 




QI0 15 


Oo- 










L H H L 


F-+Q 


6 


F 7 " 




,_ 


Fo " 




z - 






u *■ 






L H H H 


F-fQ 


7 


F 7 - 




_ 


F - 




' 


' 


. 


h "■ 




H L L L 


Hold 


8 


Hold 




Hold- 




Hold 










H L L H 


Hold 


9 


Hold 




Hold- 




Hold 










H L H L 


Log. 2Q— »-Q 


A 


Q 6 " 




Q1-1- 




QlO 




Input 












H L H H 


Log. 2Q-+Q 


B 


Qe- 




Q1-1- 




QIO 




Input 




* 


^ 


* 




HHLL 


Hold 


C 


Ho!d 




■ 1 u 


Hold 




z, 




* 


1 fold ■ ►■ 


^ 




H H L H 


Log. 2Q-+Q 


D 


Q 6 - 




Q M - 




QIO 




Input 




*■ 


^ 






H H H L 


Hold 


E 


Hold 


^ 


Hold- 




Hold 


_ 


Z - 






"*" 






H H H H 


Hold 


F 


Hold 




Hold- 




Hold 






* 


*" 




/ 







Parity 



= F 15 ^ F 14 .. 
= Exclusive OR 



V F 3 V F 2 V F^ V F V SIO,, 



i = 1 to 6 (for Qg.!) 
i = 9to14(forQ 14 . 9 ) 



Z = High Impedance 

SA - Stand Alone 

MSS = Most Significant Slice 

IS = Intermediate Slice 

LSS - Least Significant Slice 
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Table 5. Special Functions <*> 


HEX 

'a 'z'e's 


! 4 


HEX 
I3 '2 '1 '0 


SPECIAL 
FUNCTION 


ALU 
FUNCTION 


ALU SHIFTER 
FUNCTION 


SI015 


sio 


Q REGISTER 
& SHIFTER 
FUNCTION 


010,5 


Qio 




WRITE 


MSS 


OTHER 
SLICES 





L 





Unsigned Multiply 


F = S+C n ifZ=L 
F = R+S+C n ifZ=H 


LogF/2-fY 
(D 


HZ 


Input 


Fo 


Log Q/2-+Q 


Input 


Oo 


L 


1 


L 





BCD-to-Binary 
Conversion 


(4) 


Log F/2-+Y 


Input 


Input 


Fo 


Log Q/2-+Q 


Input 


Qo 


L 


1 


H 





Multiprecision 
BCD-to-Binary 


(4) 


Log F/2-+Y 


Input 


Input 


F 


Hold 


HZ 


Oo 


L 


2 


L 





Two's Complement 
Multiply 


F = S+C n ifZ = L 
F = R + S + C n ifZ = H 


Log F/2 -+Y 
(2) 


HZ 


Input 


Fo 


Log Q/2-fQ 


Input 


Oo 


L 


3 


L 





Decrement by 
One or Two 


F = S-2+C n 


F-+Y 


Input 


Input 


Parity 


Hold 


HZ 


HZ 


L 


4 


L 





Increment by 
One or Two 


F = S+1+C n 


F->Y 


Input 


Input 


Parity 


Hold 


HZ 


HZ 


L 


4 


H 





Byte Swap + C n 


F = (S|_B.SuB) + C n 


F-fY 


Input 


Input 


Parity 


Hold 


HZ 


HZ 


L 


5 


L 





Sign/Magnitude 
Two's Complement 


F = S+C n ifZ=L 
F = S"+C n ifZ = H 


F/2->Y 
(3) 


Input 


Input 


Parity 


Hold 


HZ 


HZ 


L 


6 


L 





Two's Complement 
Multiply. Last Cycle 


F = S + C n ifZ = L 

F = S-R-1+C n tfZ=H 


Log F/2 ->Y 
(2) 


HZ 


Input 


Fo 


Log Q/2-+Q 


Input 


Oo 


L 


7 


L 





BCD Divide by Two 


(4) 


F->Y 


Input 


Input 


Parity 


Hold 


HZ 


HZ 


L 


8 


L 





Single Length 
Normalize 


F=S+C n 


F-+Y 


Fib 


F 15 


HZ 


Log 2Q-M3 


Q15 


Input 


L 


9 


L 





Binary-to-BCD 
Conversion 


(5) 


Log 2F-*Y 


F« 


F, 6 


Input 


Log 2Q-+Q 


Q15 


Input 


L 


9 


H 





Multiprecision 
Binary-to-BCD 


(5) 


Log 2F->Y 


F15 


Fib 


Input 


Hold 


HZ 


Input 


L 


A 


L 





Double Length 
Normalize and 
First Divide Op 


F=S+C n 


Log 2F-+Y 


R15 V 
F15 


F15 


Input 


Log 2Q-+Q 


015 


Input 


L 


B 


L 





BCD Add 


F=R + S + C n BCD< 6 ) 


F-+Y 








HZ 


Hold 


HZ 


HZ 


L 


C 


L 





Two's Complement 
Divide 


F = S+R+C n ifZ=L 
F = S-R-1+C n ifZ = H 


Log 2F-+Y 


R15 
VF 


F15 


Input 


Log 2Q-+Q 


Ql5 


Input 


L 


D 


L 





BCD Subtract 


F = R-S-1+C n BCD( 6 > 


F->Y 








HZ 


Hold 


HZ 


HZ 


L 


E 


L 





Two's Complement 
Divide Correction 
and Remainder 


F = S+R+C n if Z = L 
F = S-R-1 + C n ifZ = H 


F-*Y 


F15 


F15 


HZ 


Log2Q— +Q 


Oi6 


Input 


L 


F 


L 





BCD Subtract 


F = S-R-1 + C n BCD< 6 > 


F->Y 








HZ 


Hold 


HZ 


HZ 


L 



NOTES: 

1 . At the most significant slice only, the C n + 16 signal is internally gated to the Y output. 

2. At the most significant slice only, F15 V OVR is internally gated to the Y output. 

3. At the most significant slice only, S 15 V F15 is generated at the Y output. 

4. On each nibble, F - S if magnitude of S is less than 8, and F = S minus three if magnitude of S is 8 or greater. 

5. On each nibble, F = S if magnitude of S is less than 5, and F = S plus three if magnitude of S is 5 or greater. Addition is modulo 16. 

6. Additions and Subtractions are BCD adds and subtracts. Results are undefined if R or S are not in valid BCD format. 

7. The Q register cannot be used explicitly as an operand for any Special Functions. It is defined implicitly within the functions. 

8. BCD Nibble propagate: P~R, = <P~ 4 , +0 + P 4 i +3 ) (F41+0 + ^41+2) fai+o + G41 + 1 + P41+2) 
BCD Slice propage: P = PN 3 PN 2 PN, PN 

9. BCD Nibble generate: GR, = ^41+3(^+0 + 3« + i + F 4 i +2 ) G^i+o + 5« + i> fii+i + ^1+2) (?4i + 3 ■+ Ri+i • F41+2 * ^i + o> 
BCD Slice generate: G = GN 3 V GN 2 PN 3 V GN , PN 2 PN 3 V GN PN, PN 2 PN 3 



L = LOW LB = Lower Byte 

H = HIGH UB = Upper Byte 

HZ = High Impedance 



/ 7 W = Exclusive OR 
Parity = SI0 15 ^ F 15 V F 14 V F 13 T ^F 
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Table 6a. IDT49C403 Status Outputs (Word Mode) 


HEX 
'a '7 U '5 


HEX 
»4 '3 '2 '1 


'0 


(1 = to 15) 


P. 
(i = 0to15) 


Cn+15 


P/OVR 


G/N 


Z (OEY = L) 


MSS/SA 


OTHER 
SLICES 


MSS/SA 


OTHER 
SLICES 


MSS 


ISS 


LSS 


SA 


X 





H 





1 











F16 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


1 


X 


RiASi 


RiVSi 


GVPCn 


Cn + 15 V Cn + 16 


P 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


2 


X 


Ri A Si 


RiVSI 


GVPCn 


Cn + 15 ^ C n + ie 


P 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


3 


X 


RiASi 


RiVSi 


GVPCn 


Cn + 15 V Cn+16 


P 


F16 


G 


f{Y) 


f(Y) 


f(Y) 


f{Y) 


X 


4 


X 





Si 


GVPC n 


Cn + 15 'V* Cn + 16 


P 


F16 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


5 


X 





Si 


GVPCn 


Cn+15 V Cn + 16 


P 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


6 


X 





Ri 


GVPCn 


Cn + 15 'V* Cn + 16 


P 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f{Y) 


X 


7 


X 





Ri 


GVPCn 


Cn+15 'V 4 Cn + 16 


P 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


8 


H 





1 











F16 


G 


f(Y) 


f(Y) 


f{Y) 


f(Y) 


X 


9 


X 


RiASi 


1 











F15 


G 


f(Y) 


f(Y) 


f{Y) 


f(Y) 


X 


A 


X 


Ri A Si 


RiVSi 











F16 


G 


f(Y) 


f(Y) 


f{Y) 


f(Y) 


X 


B 


X 


RiASi 


RiVSi 








p 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


C 


X 


Ri A Si 


1 











F 15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


D 


X 


RiASi 


1 











F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


E 


X 


RiASi 


1 











F15 


G 


f{Y) 


f(Y) 


f(Y) 


f(Y) 


X 


F 


X 


RiASi 


1 











Fis 


G 


f{Y) 


f(Y) 


f(Y) 


f(Y) 








L 


0ifZ = L 
RiASi 
ifZ = H 


Siif Z = L 

RiVSi 
ifZ = H 


GVPCn 


Cn + 15 V Cn + 16 


p 


F16 


G 


Input 


Input 


Co 


Qo 


1 





L 





Si 


GVPCn 


Cn+15 *V* C n + ie 


p 


F15 


G 


f(Y) 


f{Y) 


f(Y) 


f(Y) 


1 


8 


L 





Si 











F15 


G 


f(Y) 


MY) 


f(Y) 


f(Y) 


2 





L 


0ifZ = L 
RiASi 
ifZ = H 


SiifZ=L 
RiVSi 
ifZ = H 


GVPCn 


Cn+15 *V* C n +16 


p 


F15 


G 


Input 


Input 


Qo 


Qo 


3 





L 


(6) 


(7) 


GVPCn 


Cn+15 *V* Cn+16 


p 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


4 





L 


(D 


(2) 


GVPCn 


Cn + 15 V Cn+16 


p 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


4 


8 


L 


(D 


(2) 


GVPCn 


Cn+15 V Cn + 16 


p 


Fis 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


5 





L 





SiifZ = L 
Si if Z = H 


GVPCn 


Cn + 15 'V* Cn + 16 


p 


F 15 ifZ=L 
F 15 ^S 15 
ifZ = H 


G 


S15 


Input 


Input 


S15 


6 





L 


0ifZ = L 
Ri A Si 
if Z = H 


SiifZ = L 
RiVSi 
if Z=H 


GVPCn 


Cn + 15 'V 4 Cn + 16 


p 


F15 


S 


Input 


Input 


Qo 


Qo 


7 





L 





Si 


GVPCn 


Cn+15 'V* Cn+16 


p 


F15 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


8 





L 





Si 


(4) 


Q 2 ^Qi 


p 


0,5 


G 


f(Q) 


f(Q) 


f(Q) 


f(Q) 


9 





L 





Si 


GVPCn 


Cn+15 'V* Cn + 16 


p 


F15 


5 


f(Q) 


f(Q) 


f(Q) 


f(Q) 


9 


8 


U 





Si 











■ Fis 


G 


f(Q) 


f(Q) 


f(Q) 


f(Q) 


A 





L 





Si 


(3) 


F 2 V F, 


p 


F16 


B 


(5) 


(5) 


(5) 


(5) 


B 





L 


RiASi 


RiVSi 


GVPCn 


(8) 


(8) 


Fis 


(9) 


f{Y) 


f(Y) 


f(Y) 


f{Y) 


C 





L 


Ri A Si 
ifZ = L 
Ri A Si 
if Z=H 


RiVSi 
if Z = L 
RiVSi 
if Z = H 


GVPCn 


Cn+15 V Cn+16 


P 


F15 


G 


Sign 
Compare 

FF 
Output 


Input 


Input 


Sign 

Compare 

FF 

Output 


D 





L 


Ri A Si 


RiVSi 


GVPCn 


Cn+15 ^ Cn+16 


(8) 


F15 


(9) 


f(Y) 


f(Y) 


MY) 


f{Y) 


E 





L 


Ri A Si 
ifZ = L 
Ri A Si 
if Z = H 


Ri V Si 
if Z = L 
RiVSi 
if Z = H 


GVPCn 


Cn+15 ^ Cn+16 


P 


F15 


G 


Sign 
Compare 

FF 
Output 


Input 


Input 


Sign 
Compare 

FF 
Output 


F 





L 


Ri A Si 


Ri V Si 


GVPCn 


Cn+15 'V 4 Cn+16 


(8) 


F15 


(9) 


f(Y) 


f(Y) 


MY) 


MY) 



Continued next page 



S8-30 



IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1. If LSS is LOW, Go = S and Gi. 2 , 3. 15 = 0. If LSS is HlGH.Gp.i, 2( 3. 15 = 

2. If LSS is LOW, P = 1 and P t> 2p 3> . . . , 15 = S 1( 2i 3 , . . . , 15 . If LSS is HIGH, P| = S, 

3. At the most significant slice, C n +ie - Gis'V 4 Qi4- At other slices Cn+16 - GVPC n 

4. At the most significant slice._C n +_i6 = Fjs ^ F14. At other slices C n + ie - G V PC n 

5. Z =_Q Q 1 Q 2 Q3...Q 15 F F 1 F 2 F 3 . . . F 15 

6. If LSS is LOW, G = and G 1t 2 , 3> . . . , 15 = S^ 2 . 3^. . 15- If LSS is HIGH, G 0i 1, 2 . 3i . 

7. If LSS is LOW, P = S and P^ 2 . 3, .... 15 = 1. If LSS is HIGH, P 1( 2i 3/ „ , 15 = J 



V = OR 

A = AND 

"V 4 = Exclusive-OR 

P = P15P14 P3P 2 Pl PO 

G = G 15 VG 14 P 15 VG 13 P 14 P 15 VG 12 P 13 P 14 R 5 

= So, 1, 2,3.* ■ • .15 

VG11P12P13P14R6 v VG,P 2 P 3 P 4 . . . P 15 



BCD Nibble propagate: PTJ, = (P 4i+0 + F41+3) (P41+0 + ^1+2) fai+o + G 4i+1 + F41+2) 
BCD Slice propagate: P = PN 3 PN 2 PH, PN 

BCD Nibble generate: GN, = ^41+3(^41+0 + ^41+1 + p 4i +2 ) (G41+0 + ^41 + 1) fai+i + ^1+2) 041+3 + ^i+1 • p 4i+2 • ^41+0) 
BCD Slice generate: G = GN 3 V GN 2 PN 3 V GNt PN 2 PN 3 V GN PN t PN 2 PN 3 



f(Y) = Y Y 1 Y 2 Y 3 _ Y lg _ 

f(Q) = QqQ^^ Q 15 

L = LOW = 
H = HIGH = 1 



Table 6b. IDT49C403 Status Outputs (Byte Mode) 


















HEX 

's '7 '6 '5 


HEX 
U '3 '2 '1 


I 


Q. 

(i = to 7) 


Pi 
(i = 0to7) 


C n + 7 


P/OVR 


G/N 


Z (OEY = L) 


MSS/SA 


OTHER 
SLICES 


MSS/SA 


OTHER 
SLICES 


MS 


ISS 


LSS 


SA 


X 





H 





1 











F 7 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


1 


X 


Ri A Si 


RiVSi 


GVPCn 


Cn+7 V C n + 8 


P 


F 7 


G 


f(Y) 


f(Y) 


f{Y) 


f(Y) 


X 


2 


X 


Ri A Si 


RiVSI 


GVPC n 


C n +7 V C n + 8 


P 


F 7 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


3 


X 


RiASi 


RiVSi 


GVPCn 


Cn + 7 V Cn + 8 


P 


F 7 


G 


f(Y) 


MY) 


f(Y) 


f(Y) 


X 


4 


X 





Si 


GVPCn 


C n +7 V C n +8 


P 


F 7 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


5 


X 





Si 


GVPCn 


Cn + 7 *? Cn + 8 


P 


F 7 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


6 


X 





Ri 


GVPCn 


C n + 7 V C n + 8 


P 


F 7 


G 


f(Y) 


MY) 


f{Y) 


f(Y) 


X 


7 


X 





Ri 


GVPCn 


Cn+7 V Cn+8 


P 


F 7 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


8 


H 





1 











F 


G 


f(Y) 


MY) 


f(Y) 


f{Y) 


X 


9 


X 


RiASi 


1 











F 


G 


f(Y) 


f(Y) 


MY) 


f{Y) 


X 


A 


X 


Ri A Si 


RiVSi 











F 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


B 


X 


Ri A Si 


RiVSi 











F 


G 


f(Y) 


f(Y) 


f(Y) 


f(Y) 


X 


C 


X 


RiASi 


1 











F 


G 


f(Y) 


f(Y) 


MY) 


f(Y) 


X 


D 


X 


RiASi 


1 











F 


G 


f(Y) 


f(Y) 


t(Y) 


MY) 


X 


E 


X 


RiASi 


1 











F 


G ] 


f(Y) 


f(Y) 


MY) 


f(Y) 


X 


F 


X 


RiASi 


1 











F 


G 


f(Y) 


f(Y) 


MY) 


f(Y) 


NOTES: 

f(Y) = Y Y 1 Y 2 Y 3 Y 7 V = OR 

f(Q) = QoQ^Qs Q7 A = AND 

L = LOW = V = Excl 
H = HIGH = 1 P = P 7 P 6 

G = G 7 V 
VG 


jsive OR 

P3F2P1 p o 

G 6 P 7 VG 5 P 6 P 7 V 

3PdP5PeP7 V 


3 4 P 5 P 6 P 7 

. VG 1 P 2 PoR < . . . P-r 
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ABSOLUTE MAXIMUM RATINGS (t) 



CAPACITANCE (T A =+25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.5 


1.5 


w 


'out 


DC Output Current 


50 


50 


mA 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


V,n = ov 


10 


PF 


C OUT 


Output Capacitance 


Vqut = 0V 


15 


pF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

T A = 0°Cto +70°C V cc = 5.0V ± 5% (Commercial) 

T A = -55 °C to +125°C V cc = 5.0V ± 10% (Military) 

V LC = 0.2V 
V H c = Vcc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V, H 


Input HIGH Level W 




2.0 


- 


- 


V 


v, L 


Input LOW Level < 4 ) 




- 


- 


0.8 


V 


llH 


Input HIGH Current 


V cc = Max..V, N = V cc 


- 


0.1 


5 


pA 


.IlL 


Input LOW Current 


V cc = Max.,V IN = 0V 


- 


-0.1 


-5 


uA 


VoH 


Output HIGH Voltage 


V cc = Min - 
Mn =V, H orV| L 


l 0H = -300uA 


Vhc 


Vcc 


- 


V 


l 0H = -6mA MIL 


2.4 


4.3 


- 


l 0H = -8mA COM'L. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


V cc = M 'n- 
Vim =V| H orV IL 


! 0L = 300uA 


- 


GND 


V L c 


V 


l 0L = 12mA MIL. 


- 


0.3 


0.5 


I 0L = 16mA COM'L. 




0.3 


0.5 


loz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = 0V 


- 


- 


-40 


uA 


Vq =Vcc (max.) 


- 


_ 


40 


'os 


Output Short Circuit Current 


V cc = Min., V 0UT = 0V < 3 > 


-15 


- 


_ 


mA 



NOTES: 

1 . For conditions shown as max. or min. use appropriate value specified under Electrical Characteristics. 

2. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. Guaranteed by Design. 
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DC ELECTRICAL CHARACTERISTICS (Cont'd) 

T A = 0°Cto +70°C V cc = 5.0V ± 5% (Commercial) 

T A = -55°Cto +125°C V cc = 5.0V ± 10% (Military) 

V LC = 0.2V 
V H n = V™ - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'CCQH 


Quiescent Power Supply Current 
CP = H (CMOS Inputs) 


V cc = Max. 

V HC ^ V 'N • v in < V LC 
f CP = 0, CP = H 


- 


150 


250 


mA 


'CCOL 


Quiescent Power Supply Current 
CP = L (CMOS Inputs) 


V cc = Max. 

V HC < V, N , V, N < V LC 

f cp = 0, CP = L 


- 


50 


100 


mA 


•cCT 


Quiescent Input Power Supply < 5 ) 
Current (per Input @ TTL High) 


V cc = Max. V lN = 3.4V, f CP = 


- 


0.3 


0.5 


m A/Input 


'CCD 


Dynamic Power Supply Current 


V cc = Max. 

Vhc < V IN , V lN j_V LC 

Outputs Open. OE = L 


MIL 


- 


3.6 


7.7 


mA/MHz 


COM'L. 


- 


3.6 


5.2 


'cc 


Total Power Supply Current ( 6 > 


V cc = Max., f CP = 10MHz 
Outputs Open, OE = L 
CP = 50% Duty cycle 
V HC < V lN , V tN < V LC 


MIL 


- 


136 


252 


mA 


COM'L 


- 


136 


227 


V cc = Max., f CP _=_ 10MHz 
Outputs Open, OE = L 
CP = 50% Duty cycle 
V| H = 3.4V, V, L = 0.4V 


MIL 


- 


150 


275 


COM'L 


- 


150 


250 



NOTES: 

5. I CCT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out l CCQH , then dividing by the total number of inputs. 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels) . For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

'cc = 'ccqh <CD H ) + Iccql ("> " CD H ) + I C ct( n t x D H ) + l CCD (f cp ) 

CD H = Clock duty cycle high period. 
D H = Data duty cycle TTL high period (vj N = 3.4V). 
N T = Number of dynamic inputs driven at TTL levels. 
f CP = Clock input frequency. 
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IDT49C403A GUARANTEED COMMERCIAL AND 
MILITARY RANGE PERFORMANCE 

The tables below specify the guaranteed performance of the 
IDT49C403A over the commercial operating range of to + 70° C 
with V cc from 4.75 to 5.25V, and over the military operating range 
of -55 to +125°C with V cc from 4.5 to 5.5V. All data are in 
nanoseconds, with input switching between and 3V at 1 V/ns and 
measurements made at 1.5V. AH outputs have maximum DC load. 



Table 7. Clock and Write Pulse Characteristics All Functions 



Table 8. Enable/Disable Times All Functions 





COM'L 


MIL 


UNIT 


Minimum Clock Low Time 


10 


lift? 


ns 


Minimum Clock High Time 


10 


■Illl 


ns 


Minimum Time CP and WE both Low to Write 


10 


if It 


ns 



NOTE: 

Guaranteed by Design. 



FROM 


TO 


ENABLE 
COM'L MIL 


DISABLE 
COM'L MIL 


UNIT 


OE Y 


Y 


12 


.;:|20|:- 


10 


12 


ns 


OE B 


DB 


14 


I;i22§ 


12 


l/ISi 


ns 


OEa 


DA 


15 


i-sCt 


13 


IW;i' 


ns 


le 


SIO 


23 


••t^ll 


12 


Iii3i 


ns 


la 


QIO 


16 


!^24|| 


21 


.:::,:• 22% 


ns 


la, 7, 6. 5 


QIO 


17 


: :::28l§ 


19 


^2Z${ 


ns 


U. 3. 2. 1,0 


QIO 


21 


'mm 


19 


mM 


ns 



NOTE: 

C L = 5.0pFforoutputdisabletests.Measurementismadetoa0.5Vchange 
on the output. 



Table 9. Set-up and Hold Times All Functions 







- 


* 


t 7 7 


C 












I 






FROM 


WITH RESPECT TO 


SET-UP 
COM'L MIL 


HOLD 
COM'L MIL 


SET-UP 
COM'L MIL 


HOLD 
COM'L MIL 


UNIT 


COMMENTS 


Y 


CP 


- 


IS!' 


- 


ISI 


8 


ISI 


2 


:||2|l 


ns 


Store Y in RAM/Q < 1 > 


WE HIGH 


CP 


7 


ill 


2 


ill 


- 


illl 


2 


mv? 


ns 


Prevent Writing 


WE LOW 


CP 


- 


ill 


- 


fiif 


10 


ilfl'l 





iWI- 


ns 


Write into RAM 


A, B Source 


CP 


11 


lilt 


2 


III 


- 


lil 


- 


j l|:l 


ns 


Latch Data from RAM Out 


B Destination < 3 > 


CP 


6 


Illl 


(3) 


I'll 


(3) 


lllll 


2 


liiP 


ns 


Write Data into B Address 


B Destination < 3 > 


IEN 


6 


ill 


(3) 


IIP 


(3) 


31! 


2 


IPS! 


ns 


Write Data into B Address 


B Destination < 3 > 


WE 


6 


7 


(3) 


ws 


(3) 


£ ) :. : 


2 


illl 


ns 


Write Data into B Address 


OIOo, 15 


CP 


- 


- 


- 


tllil: 


5 


lil : 






ns 


Shift Q 


'8,7,6,5 


CP 


- 


Ill 


- 


lil 


23 


|25: : - 





SPI 


ns 


Write into Q and RAM (2) 


Jen high* 3 ) 


CP 


7 


ill 


(3) 




- 


l8l 






ns 


Prevent Writing into Q and RAM (2) 


lENLOWW 


CP 


- 


lil. 


- 


l|| 


10 


: . : .v:,. 






ns 


Write into Q and RAM 


'4,3.2,1,0 


CP 


- 


ill 


- 


If! 


16 


Hffl 






ns 


Write into Q and RAM (2) 


Oo.O, 


CP 


- 


Si 


- 


Si! 


8 


§11 


2 


2 


ns 


Write into O 


C n 


CP 


- 


:|ig| 


- 


till 


28 


SI 





||p|| 


ns 


ALU Carry In to RAM 



NOTES: _ 

1 . The internal Y-bus to RAM set-up condition will be met 5ns after valid Y output (OE Y = 0) 

2. The set-up time with respect to CP falling edge is to prevent writing. The set-up time with respect to CP rising edge is to enable writing. 

3. The writing of data is controlled by CP, IEN, and WE; all must be LOW in order to write. The set-up time of B destination address is with respect to the last of 
these three inputs to go LOW, and the hold time is with respect to the first to go HIGH. 

4. A M - " implies this path does not exist. 
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IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C403A GUARANTEED COMMERCIAL AND MILITARY RANGE PERFORMANCE 
STANDARD AND INCREMENT (SF-4) /DECREMENT (SF-3) BY ONE OR TWO 
INSTRUCTIONS 



FROM 


TO 


UNITS 


SLICE 


Y 
Com'l. Mil. 


c n = 16 
Com'l. Mil. 


G, P 

Com'l. Mil. 


z 

Com'l. MH. 


N 
Com'l. Mil. 


OVR 
Com'l. Mil. 


DA, DB 
Com'l. Mil. 


WRITE 
Com'l. MH. 


O'<>0,15 
Com'l. MH. 


SIO 
Com'l. Mil. 


aio 15 

Com'l. MB. 


3IO 
PARITY 
Com'l. MH. 


A.BAddr 


Any 


41 


48 


44 


48 


44 


48 


42 


45 


47 


58 


47 


57 


26 


33 


- 


- 


- 


n 


41 


48 


40 


48 


52 


56 


ns 


DA. DB 


Any 


34 


38 


28 


33 


28 


34 


29 


31 


36 


42 


34 


40 














24 


29 


27 


33 


46 


50 


ns 


c n 


Any 


27 


35 


15 


19 


- 


H 


22 


24 


26 


29 


23 


28 














24 


29 


26 


30 


26 


30 


ns 


'8-0 


Any 


38 


43 


32 


34 


23 


35 


48 


51 


36 


38 


42 


45 


- 


p 


18 


25 


24 


27 


28 


38 


37 


40 


41 


50 


ns 


CP 


Any 


43 


46 


44 


48 


39 


42 


39 


42 


51 


55 


54 


58 


20 


25 


- 


- 


26 


30 


36 


39 


37 


40 


41 


45 


ns 


MSS 


Any 


21 


35 


- 


§§ 


21 


23 


38 


43 


21 


25 


20 


23 


















20 


23 


- 


Jgf 


ns 


S,O 0,15 


Any 


21 


27 


- 


m 


- 


m 


17 


19 


























19 


23 


16 


20 


ns 



MULTIPLY INSTRUCTIONS (SF-0, 2 & 6) 






























FROM 


TO 


UNITS 


SLICE 


Y 

Com'l. Mil. 


c n = 16 
Com'l. Mil. 


Q,P 
Com'l. MH. 


z 

Com'l. 


Mil. 


N 
Com'l. 


Mil. 


OVR 

Com'l. Mil. 


DA, DB 
Com'l. MH. 


WRITE 
Com'l. MH. 


Q'O 0( 15 
Com'l. Mil. 


sio 

Com'l. MH. 


A, B Addr 


Any 


49 


■■M 


53 


s 


53 


J5a: 


- 


|§l 


56 


: ::70| 


56 


fl&l; 


31 


fW: 


- 


-• 


- 


III 


S 


WK 


ns 


DA, DB 


Any 


41 


;;|| 


34 


40 


34 


41 


- 


flf 


43 


Ml 


41 


Wk 














•|29. : 


:PS 


ns 


Cn 


Any 


32 


42 


18 


23 : 


- 


fi 


- 


:-., 


31 


ill 


ll! 8 '•: 


ill: 














29 


35 


ns 


! 8-0 


Any 


46 


M\ 


38 


41 


28 


SP 


:;S. 58 '% 


61 


|, Up 


III 


1|| : 


|||: 


g 3i 


s 


22 


W: 


29 


Wi 


34 


w§ 


ns 


CP 


Any 


52 


|||: 


111! 


mi 


ffrK 


;:-:sp;; 


111. 


§§ : 


I. if! 


III 


65 


IH 


24 


Si' 


- 


HI 


31 


| : 36| 


43 


'■Ml 


ns 


z •••.*?•;•. 

(OEy» : -: 
low) ' : ._.....-. 


"Any ' 


: : 47l| 


w$ 






































ns 


SIO o,15l 


t$?y 


25 ^ 


Wi 






































ns 



Unsigned Multiply 
SFO: F=S + C n lfZ=L 

F = S+R + CnlfZ=H 

Y15=Cn+16(MSS) 

Z=QO(LSS) 

Y=LogF/2 

Q = LogQ/2 



Two's Complement Multiply 
SF2: F=S+CnlfZ=L 

F=S+R + CnlfZ=H 

Y15 = F15VOVR(MSS) 

Z=Q0(LSS) 

Y = LogF/2 

Q = Log 0/2 



Two's Complement Multiply Last Cycle 
SF6: F=S+CnlfZ=L 

F=S-R-1 + C n lfZ=H 

Y15 = OVRVF15(MSS) 

Z=QO(LSS) 

Y=LogF/2 

Q = Log 0/2 



NOTES: 

1. A "-" means the delay path does not exist 

2. An "*" means the output may be enabled or disabled by the Input; refer to function table. 

3. This specification is not tested. 
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IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 












MILITARY AND COMMERCIAL TEMPERATURE RANGES 


IDT49C403A GUARANTEED COMMERCIAL AND MILITARY RANGE PERFORMANCE 
BCD INSTRUCTIONS (SF-1 , 7, 9, B, D & F) 


FROM 


TO 


UNITS 


SLICE 


Y 
Com'l. MIL 


Com'l. MIL 


Q,P 
Com'l. Mil. 


z 

Com'l. MIL 


N 

Com'l. Mil. 


OVR 
Com'l. Mil. 


DA, DB 
Com'l. Mil. 


WRITE 
Com'l. Mil. 


QIO 0f 15 
Com'l. Mlt. 


sio 
Com'l. Mil. 


sio 15 
Com'l. Mil. 


sio 

PARITY 
Com'l. MIL 


A. BAddr 


Any 


49 


58 


53 


58 


53 


58 


50 


54 


56 


II 


56 


68 


31 


40 


- 


II 


- 


~ 


49 


58 


48 


58 


62 


67 


ns 


DA.DB 


Any 


41 


w. 


34 


If 


34 


41 


35 


37 


43 


50 


41 


48 














29 


35 


|ps- 


40 


55 ! | 


64 


;; : ns 


C n 


Any 


32 


42 


18 


23 


- 


•H 


26 


29 


3i| 


35 


2|| 


34 














-III 


35 


iiil 


36 


; ; 31 


36 


':•'•• ns 


'fl^-^v 


'Any 


IIP 


52 


1 3 !l 


41 


« 28 • 


42 


58 


61 


1:43 1 


46 


l|f 


54 


1 " ' 


P 


9 


30 


;:::: 29 


32 


34 


46 


44 


48 


49 


M 


ns 


cp" 


::: Ariy 


%z- 


55 


•••53 1 


58 


■§7. 


50 


[ W y 


50 


61 


66 


65 


70 


24 


30 


- 


§|; 


31 


36 


43 


47 


44 


48 


49 


54 


ns 


SI0 ,15 


Any 


25 


32 














































ns 



NOTE: 

1. Binary to BCD and multlpreclslon Binary to BCD Instructions only 

BCD to Binary conversion (SF 1 ) Binary to BCD conversion (SF 9) 

BCD divide by two (SF 7) BCDadd(SFB) 



BCD substract (SF F) 



SIGN MAGNITUDE TO TWO'S COMPLEMENT CONVERSION (SF-5) 


















FROM 


TO 


UNITS 


3LICE 


Y 

Com'l. Mil. 


c n=1« 
Com'l. Mil. 


Q, P 

Com'l. MIL 


z 

Com'l. MIL 


N 
Com'l. MIL 


OVR 
Com'l. MIL 


OA.DB 
Com'l. MIL 


WRITE 

Com'l. Mil. 


Q»O0,15 
Com'l. MIL 


SIO 
Com'l. MIL 


A, B Addr 


Any 


49 


.58 


53 


Si 


53 


Hi: 


50 


{H: 


56 


i$& 


56 


fHi 


31 


i;4o| 


- 


!!•• 


- 


If 


49 . : 


|58l 


ns 


DADB 


Any 


41 


If 


34 


40 


34 


ill 


35 


SI 


43 


tm 


41 


§1 


~ 


111 


- 


;l|l 


I-' 1 © 


11! 


111! 


Wi 


ns 


C n 


Any 


32 


||| 


18 


B? 


- 


IB 


- 


ill 


31 


III 


28 : 


•B: 














2§" : " 


: M 


ns 


'8-0 


Any 


46 


ill 


38 


■Ill 


28 


in 


58. 


|||! 


111? 1 


: §m 


, 5C§: 


lit 


Ill'l 


111 


PI2 


W, 


29 


:^l 


34 


Mil 


ns 


CP 


Any 


52 


111 


53 . 


Ilil 


p|47 1 


Wl 


47li 


HI 


1!^ 


HI 


1% 


IS- 


24 


|;30|: 


- 


-, 


31 


W£- 


43 


Wi 


ns 


Z 

(OE Y = 
low) 


Ajiy;:| 










































ns 


SIOo. 15 


Any ; | 


•'•'•25 


32 






































ns 



SF5: F=S+C n lfZ=L 
F = S+C n lfZ=H 
Y15=S15'7'F15(MSS) 
2»S15(MSS) 



Y=F 

0=Q 

N = Ft5;Z=L 

N=F15^S15;Z=H 



NOTES: 

1 . A * - " means the delay path does not exist. 

2. An "** means the output may be enabled or disabled by the Input; refer to function table. 

3. This specification Is not tested. 
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IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C403A GUARANTEED COMMERCIAL AND MILITARY RANGE PERFORMANCE 
DIVIDE INSTRUCTIONS (SF-A, C & E) 



FROM 


TO 


UNITS 


SLICE 


Y 

Com'l. 


Mil. 


c n=i6 
Com'l. Mil. 


5, p 

Com'l. Mil. 


z 

Com'l. 


Mil. 


N 
Com'l. 


Mil. 


OVR 

Com'l. Mil. 


DA.DB 
Com'l. Mn. 


WRITE 
Com'l. MR. 


QlOo, 15 
Coml. Mil. 


8I0 15 
Com'l. M«. 


A,BAddr 


Any 


49 


>:58- 


53 


;-5§| 


53 


ill 


50 


■ffl 


56 


}: w 


56 


68 


31 


40 


- 


; - : 


- 


W : 


49 


58 


ns 


DA. DB 


Any 


41 


§§■ 


34 


40 


34 


41 


35 


§$1 


43 


111 


41 


48 










p -i|| 




111 


40 


ns 


C n 


Any 


32 


mi 


18 


Ml 


- 


||| 


26 


29 


31 


-II: 


: : :; : ; :;::28 % 


11$ 














$i& 


36 


ns 


'8-0 


Any 


46 


in 


38 


Mi:> 


28 


Hi 


i|. 58 1| 


111 


, 111 


III 


1ft: 


j|4- 


:.'' ! ll: 


©i 


;:* ^ 


30 


29 


32 


44 


48 


ns 


CP 


Any 


._. : |2 : g| 


8: 


•111"'' 


HI: 


'•|§|. 


j|$ 


lit 


ij|gj 


' 'lit 


Iff 


65 


ill 


24 


30 


- 


|§g 


31 


36 


44 


48 


ns 


low).. 


..Any.'-: 










| IP 
































ns 


sio , i«ji;- 


§Any 


25 


111 






































ns 



NOTES: 

1 . Only 1st divide and normalization 

2. Only two's complement divide and two's complement divide correction 

Double Length Normalize and First Divide Op 
SFA: F=S + C n 

N = F15(MSS) 

SI015 = F15'V'R15(MSS) 

Cn+ISaFIS^FUtMSS) 

OVR^F2/£_FHMSS.) 

Z=Q0Q1Q2Q3...Q15F0F1 F2F3...F15 

Y=Log2F 

0=Log2Q 

SINGLE LENGTH NORMALIZATION (SF-8) 



Two's Complement Divide 
SFC: F=S + R + C n lfZ=L 

F = S-R -1+CnifZ= H 

SI0 15 = F15^ R1S (MSS) 

Z- FlPv^Ris (MSS) from previous cycle 

Y=Log2F 

0= Log 20 



Two's Complement Divide Correction and Remainder 
SFE: S=CnlfZ=L 

S- R-1+CnlfZ =H 

Z= FISV^RIB (MSS) from previous cycle 

Y=F 

Qr=Log2Q 




FROM 


TO 


UNITS 


SLICE 


Y 

Com'l. 


MIL 


c n=16 
Com'l. Mil. 


Q, P 
Com'l. Mil. 


Z 
Com'l. 


Mil. 


N 
Com'l. 


Mil. 


OVR 
Com'l. Mil. 


DA.DB 
Com'l. Mil. 


WRITE 
Com'l. MU. 


Q'Oo, 15 
Com'l. Mn. 


SI0 15 
Com'l. MB. 


A, BAddr 


Any 


49 


ill 


53 


m 


53 


in 














31 


IS 




•St 


)%■■- ' 


I;-;; 


IP 


: :M 


ns 


DA, DB 


Any 


41 


46 


34 


40 


34 


41 






















•%:•••• 


$^ : 


111 


P£ 


ns 


On 


Any 


32 


$| 


18 


w$ 






























31 


lief 


ns 


l 8-0 


Any 


46 


Hi 


lllll 


Pi 


§§28 


in 


|| ; 58 1; 


SI 


HI? 1 


f|j5? 


"W 


!$£ 


- 


in 


22 


;30? 


29 


f ; 32*' 


44 


: ;48 : | 


ns 


£SP ;:: 


Sk : : 


llilf 


55 


■||ir 


SI 


W;$ 


III: 


''''1,7 


W; 


61 


111; 


65 


W 


24 


I: 3 !! 


- 


Si 


31 


36 


44 


-48| 


ns 


sio'6, jV 


Any 


iP !: 


32 






































ns 



NOTES: 

1. A "-" means the delay path does not exist. 

2. An "*" means the output may be enabled or disabled by the Input; refer to function table. 

3. This specification Is not tested. 
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IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C403 GUARANTEED COMMERCIAL AND 
MILITARY RANGE PERFORMANCE 

The tables below specify the guaranteed performance of the 
IDT49C403 over the commercial operating range of to 70 °C with 
Vk c from 4.75 to 5.25V, and over the military operating range of -55 
to + 125°C with V cc from 4.5 to 5.5V. All data are in nanoseconds, 
with input switching between and 3V at 1 V/ns and measurements 
made at 1.5V. All outputs have maximum DC load. 

Table 10. Clock and Write Pulse Characteristics All Functions 



Table 11. Enable/Disable Times All Functions 





COM'L 


MIL 


UNIT 


Minimum Clock Low Time 


12 


fflll 


ns 


Minimum Clock High Time 


12 


■fliffi 


ns 


Minimum Time CP and WE both Low to Write 


12 


13 


ns 



NOTE: 

Guaranteed by design. 



FROM 


TO 


ENABLE 
COM'L MIL. 


DISABLE 
COM'L MIL 


UNIT 


OE Y 


Y 


15 


24'" 


12 


;;|l4::;" 


ns 


OE B 


DB 


17 


S-'26:J 


15 


:ti6/ ; \ 


ns 


OEa 


DA 


18 


26 


15 


17 


ns 


Is 


SIO 


28 


30 


15 


16 


ns 


Is 


QIO 


20 


29 


25 


;■;::; 27 •:■:: 


ns 


'8.7.6,5 


OIO 


21 


34 


22 


: ; ;:- : 26::>: X 


ns 


14,3.2, 1,0 


QIO 


25 


37 


22 


26 


ns 



NOTE: 

C L - 5.0pF for output disable tests. Measurement is made to a 0.5V change 
on the output. 



Table 12. Set-up and Hold Times All Functions 







- 


^ 


* w 7 


C 












I 






FROM 


WITH RESPECT TO 


SET-UP 
COM'L MIL 


HOLD 
COM'L. MIL. 


SET-UP 
COM'L. MIL. 


HOLD 
COM'L MIL 


UNIT 


COMMENTS 


Y 


CP 


- 


as* 


- 


;;B : I 


10 


Hi J 


2 


J2i 


ns 


Store Y in RAM/Q (1) 


WE HIGH 


CP 


8 


W3 


2 


l£l: 


- 


K#t- 


2 


W2?- 


ns 


Prevent Writing 


WE LOW 


CP 


- 


: mj 


- 


- 


12 


>;ii3 : - 





;C;0V' 


ns 


Write into RAM 


A, B Source 


CP 


14 


flisl 


2 


Wi 


- 


?;B.v 


- 


Bi-v- 


ns 


Latch Data from RAM Out 


B Destination W 


CP 


7 


'Ifaj 


(3) 


(3) 


(3) 


(3) 


2 


i ; i-.;^.; :; - 


ns 


Write Data into B Address 


B Destination ( 3 > 


Ten 


7 


&i 


(3) 


h®£ 


(3) 


(3) 


2 


■y-2% 


ns 


Write Data into B Address 


. B Destination (3) 


WE 


7 


'}$& 


(3) 


(3) 


(3) 


(3); 


2 


:"-.2 : :- 


ns 


Write Data into B Address 


OIO 0i 15 


CP 


■_ 


iSS :|! 


- 


'•:Bi' : 


6 


1& 






ns 


Shift O 


'8,7.6,5 


CP 


- 


JS* 


- 


■Mi 


27 


130.;, 





s- : ;.p..-| 


ns 


Write into Q and RAM < 2) 


lENHIGHt 3 ) 


CP 


8 


■■|9.: : - 


(3) 


•(3) 


(3) 


im 






ns 


Prevent Writing into Q and RAM (2) 


IENLOW< 3 > 


CP 


- 


;:lp: : ,: 


- 


m: 


10 


■fyii. 






ns 


Write into Q and RAM 


'4,3,2, 1,0 


CP 


- 


■;S' : 


- 


;.'%■ 


19 


21 






ns 


Write into O and RAM < 2 > 


O0.O1 


CP 


- 


-: 


- 


■W 


10 


::.|11, :; ; 


2 


V..2.::: 


ns 


Write into Q 


C n 


CP 


- 


•B'; 


_ 


WS. 


34 


36 








ns 


ALU Carry In to RAM 



NOTES: _ 

1 . The internal Y-bus to RAM set-up condition will be met 5ns after valid Y output (OE Y = 0) 

2. The set-up time with respect to CP falling edge is to prevent writing. The set-up time with respect to CP rising edge is to enable writing. 

3. The writing of data is controlled by CP, IEN , and WE; all must be LOW in order to write. The set-up time of B destination address is with respect to the last of 
these three inputs to go LOW, and the hold time is with respect to the first to go HIGH. 

4. A " - " implies this path does not exist. 
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IDT49C403/A 16-B1TCMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C403 GUARANTEED MILITARY AND COMMERCIAL RANGE PERFORMANCE 
STANDARD AND INCREMENT (SF-4) /DECREMENT (SF-3) BY ONE OR TWO INSTRUCTIONS 



FROM 


TO 


UNITS 


SLICE 


Y 

Com'l. MIL 


c n=16 
Com'l. Mil. 


G, P 
Com'l. Mil. 


2 
Com'l. Mil. 


N 
Com'l. Mil. 


OVR 

Com'l. Mil. 


DA, DB 
Com'l. Mlt. 


WRITE 
Com'l. Mil. 


Q'Oo.is 

Com'l. MIL 


SIO 
Com'l. Mil. 


SI0 15 
Com'l. MIL 


sio 

PARITY 
com'l. Mil. 


A.BAddr 


Any 


49 


53 


53 


M 


53 


57 


50 


54 


56 


65 


56 


64 


32 


37 


- 


- 


- 


Irr 


50 


54 


48 


54 


63 


67 


ns 


DA.DB 


Any 


40 


43 


34 


36 


34 


38 


35 


37 


43 


47 


40 


45 


- 


If 


- 


- 




:-* 


29 


33 


33 


37 


55 


59 


ns 


C n 


Any 


33 


39 


' 18 


21 


- 


— 


27 


29 


32 


34 


28 


30 


- 


% 


- 


- 


- 


- 


29 


33 


32 


34 


32 


34 


ns 


'8-0 


Any 


46 


49 


39 


41 


39 


41 


56 


59 


43 


46 


51 


54 


- 


P 


21 


28 


29 


32 


34 


43 


45 


47 


49 


56. 


ns 


CP 


Any 


51 


55 


53 


56 


47 


51 


47 


51 


62 


66 


65 


70 


24 


28 


- 


- 


32 


34 


43 


46 


45 


47 


49 


53 


ns 


MSS 


Any 


26 


39 


- 


j| 


26 


28 


46 


50 


26 


28 


24 


26 


-■ 


-: 


- 


f$ 


- 


- 


- 


- 


24 


26 


-• 


- 


ns 


Sl °0,15 


Any 


25 


30 


- 


ii 


- 


~. 


20 


21 


- 


|; 


- 


:-: 


- 


:;rr 


- 


- 


- 


- 


- 


- 


23 


26 


19 


23 


ns 



MULTIPLY INSTRUCTIONS (SF-0 


,2&6) 






























FROM 


TO 


UNITS 


SLICE 


Y 

Com'l. MIL 


c n=l6 

Com'i. MIL 


Q, P 

Com'l. MIL 


z 
Com'l. 


MIL 


N 

Com'l. 


MIL 


OVR 
Com'l. MIL 


DA, DB 
Com'l. MIL 


WRITE 
Com'l. MIL 


o '°0,15 
Com'l. MIL 


sio 

Com'l. MR. 


A, B Addr 


Any 


59 


$& 


64 


68 


64 


M: 


- 


~ 


67 


78 


67 


77 


38 


44 


'-" 


::-•;• 


- 


- 


60; : 


65: 


ns 


DA, DB 


Any 


48 


52 


41 


43 


41 


46 


- 


m 


52 


56 


48 


54 


- 


>& 


*" 


{£;• 


••;"'-:• 


:-. 


: 1lll 


40: 


ns 


C n 


Any 


40 


47 


22 


25 


- 


W 


- 


'"-..• 


38 


41 


111 


36 


|::J|| 


;;f; 


,.:,_,,: 


S€ 


111 " : 


— 


35 


40 


ns 


'8-0 


Any 


55 


59 


47 


49 


.47 


49 


f|§7' 


71 


||5i| 


55 


€11 


65 




III 


25 


34 


35 


38 


41 


52 


ns 


CP 


Any 


,:6j|lf 


66 


HI 


: Mi 


Hii 


M 


'111 


"-": 


BjW 


79 


78 


84 


29 


34 


- 


- 


38 


41 


52 


55 


ns 


z 'Wz 

<OE Y '-. 
low) 


Z$$£ 


Mil 


70 






































ns 


SIO . 15 


:: Any 


30 


36 






































ns 



Unsigned Multiply 
SFO: F = S + Cnlf2=L 

F=S + R + C n lfZ=H 

Y15=C n + 16(MSS) 

Z=Q0(LSS) 

Y = LogF/2 

Q = Log 0/2 



Two's Complement Multiply 
SF2: F = S + CnlfZ=L 

F = S+R + CnlfZ=H 

Y15 = F15VOVR(MSS) 

Z=O0{LSS) 

Y = LogF/2 

= Log 0/2 



Two's Complement Multiply Last Cycle 
SF6: F=S + CnlfZ=L 

F=S-R-1+CnifZ=H 

Y15=OVRVF15(MSS) 

Z=Q0(LSS) 

Y = LogF/2 

= LogQ/2 



NOTES: 

1. A "— " means the delay path does not exist. 

2. An "*" means the output may be enabled or disabled by the Input; refer to function table. 

3. This specification Is not tested. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


IDT49C403 GUARANTEED MILITARY AND COMMERCIAL RANGE PERFORMANCE 
BCD INSTRUCTIONS (SF-1, 7, 9, B, D & F) 


FROM 


TO 


UNITS 


SLICE 


Y 
Com'l. Mil. 


c n=16 

Com'l. MIL 


Q, P 

Com'l. Mil. 


z 

Com'l. Mil. 


N 
Com'l. Mil. 


OVR 
Com'l. Mil. 


DA, DB 
Com'l. Mil. 


WRITE 
Com'l. Mil. 


Q'O0,15 
Com'l. Mil. 


sio 

Com'l. Mil. 


sio 15 

Com'l. Mil. 


sio 

PARITY 
Com'l. Mil. 


A. B Addr 


Any 


59 


64 


64 


68 


64 


68 


60 


65 


67 


78 


67 


77 


38 


44 


- 


-; 


~ 


- 


60 


65 


..58 


65 


;, Wl 


80 


ns 


DA. DB 


Any 


48 


52 


41 


43 


41 


46 


42 


44 


52 


56 


48 


54 














35 ; ; 


40 


;';40 


44 


'66 : : 


71 


ns 


C n 


Any 


40 


47 


22 


25 


- 


M 


32 m 


35 


III 


41 


VW 


36 


I!: 


is 


IPI 


?! 


■B 


~ 


lis 


40 


38 


41 


38 


41 


ns 


'8-0 


Any 


siil 


59 


. 4§§ 


49 


. 47 [ 


49 


67 


ft; 


: 52; 


55 


?: 61 


65 


w 


jg 


25 


34 


35 


38 


41 


52 


54 


56 


59 


67 


ns 


CP 'f'$£ : 


iliP 


11 


66 


;| ;:: 64 1 


67 


IP 


61 


; *56" 


61 


74 


79 


78 


84 


29 


34 


- 


- 


38 


41 


52 


55 


54 


56 


59 


64 


ns 


sio , if 


Any 


30 


36 














































ns 



note: 

1 . Binary to BCD and multlpreclslon Binary to BCD Instructions only 

BCD to Binary conversion (SF1) Binary to BCD conversion (SF9) 

BCD divide by two (SF7) BCD add (SFB) 



BCD substract (SFF) 



SIGN MAGNITUDE TO TWO'S COMPLEMENT CONVERSION (SF-5) 


















FROM 


TO 


UNITS 


SLICE 


Y 

Com'l. Mil. 


c n=16 
Com'l. Mil. 


Q, P 

Com'l. Mil. 


z 

Com'l. Mil. 


N 

Com'l. Mil. 


OVR 
Com'l. Mil. 


DA.DB 
Com'l. Mil. 


WRITE 
Com'l. Mil. 


O'OO, 15 
Com'l. Mil. 


8IO 
Com'l. MO. 


A, B Addr 


Any 


59 


M: 


64 


III'; 


64 


■M 


60 


: i;65| 


67 


:;7a; 


67 


Wk 


38 


;:44;: : 


- 


?S? 


- 


:^-? 


60 i 


65 


ns 


DA. DB ' 


Any 


48 


:R 


41 


IS 


41 


HI'; 


42 


SI 


52 


;:||; 


48 


54 


- 


•Jl? 


mm 


?© 


||-| 


~ 


"ill 


40 


ns 


C n 


Any 


40 


47 


22 


111 


- 


M 


- 


- 


38.., 


i ; 4t? 


W-.. 


§1 










iP 




35 


40 


ns 


'8-0 


Any 


55 


||f 


47 


X: 


, Jl: 


HI; 


%$7 


SI? 


y&pi 


1|| 


6l|j 


65 


|||- "^ 


ill 


25 


34 


35 


38 


41 


52 


ns 


CP 


Any 


61 . ' 


:;i||; : 


! 6|| 


Wi 


5||| 


ISC 


.. %l 


|&jj| 


III? A W 


VM 


78 


: : || 


29 


i|:. 


~ 


& 


38 


: :4t; 


52 


55 


ns 


2 

(OE Y «;:. 
low) : | 


: ^y.- 










































ns 


sio 0i 15 


::: Any 


30 


36 






































ns 



SF5: F=S+C n lfZ=L 


Y=F 


F = S + C n lfZ=H 


= 


YIS^SIS^FISfMSS) 


N»F15;Z=L 


Z=S15(MSS) 


N = F15^S15;Z«H 



NOTES: 

1 . A " - " means the delay path does not exist. 

2. An "*' means the output may bo enabled or disabled by the Input; refer to function table. 

3. This specification Is not tested. 
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IDT49C403 GUARANTEED MILITARY AND COMMERCIAL RANGE PERFORMANCE 
DIVIDE INSTRUCTIONS (SF-A, C & E) 



FROM 


TO 


UNITS 


SLICE 


Y 
Com'l. 


Mil. 


Com'l. Mil. 


Q, P 
Com'l. Mil. 


z 
Com'l. 


Mil. 


N 
Com'l. 


Mil. 


OVR 
Com'l. Mil. 


DA.DB 
Com'l. Mil. 


WRITE 
Com'l. Mil. 


Q'Oo.is 

Com'l. Mil. 


SIO t5 
Com'l. Mil. 


A, B Addr 


Any 


59 


9 


64 


IMI 


64 


M 


60 


65 


67 


:78: 


67 


77 


38 


44 


- 


-• 


- 


::.-: 


58 ; 


65 


ns 


DA. DB 


Any 


48 


52 


41 


43 


41 


46 


42 


IK 


52 


)M 


48 


54 


- 


- 


jll:. 


- 


•';•-/ 


; : - : ; 


40 ; 


44 


ns 


C n 


Any 


40 


s 


22 


25 


- 


: ;^| 


32 


35 


38., 


Ih! 


'111;: 


36 


llfeJI 


:g| 


; ;i,-- 


i|| 


III 


::t : - 


• 38 


41 


ns 


'8-0 


Any 


55 


59 


47 


49 


4£;|. 


49 


m 


til 


fill 


.55 


I 61 1 


65 


111 


- 


25 


34 


35 


38 


54 


56 


ns 


CP 


Any, 


.. 6 il! 


66 


||64ff 


jS 


1. 56 ll 


::6i; 


.56§| 


S!l 


1§4 ' 


1:7$ 


78 


84 


29 


34 


- 


: :~ 


38 


41 


54 


56 


ns 


z : i 

(OE Y = '% 
low) 


jiji^iyi:::;: 










































ns 


SIOq, 15 


Any 


30 


36 






































ns 



NOTES: 

1 . Only 1 st divide and normalization 

2. Only two's complement divide and two's complement divide correction 

Double Length Normalize and First Divide Op 
SFA: F=S + C n 

N = F15(MSS) 

S1015 = F15' V N R15(MSS) 

C n +16 = F15' V N F14(MSS) 

OVR = F2<V*F1_(MSS) 

Z='Du"Ql 02 G3... GT5F0F1 F2F3...F15 

Y=Log2F 

Q = Log2Q 

SINGLE LENGTH NORMALIZATION (SF-8) 



Two's Complement Dlvtde 
SFC: F = S + R+C n lfZ=L 

F = S-R-1+Cn_lfZ=H 

SI 015 = F15'y^ R15 (MSS) 

Z=M5^H1£> (MSS) from previous cycle 

Y = Log2F 

= Log 20 



Two's Complement Divide Correction and Remainder 
SFE: S = C n lfZ=L 

S- R-1+C n lfZ =H 

Z=F15<7*H15 (MSS) from previous cycle 

Y = F 

Q = Log2Q 




FROM 


TO 


UNITS 


SLICE 


Y 
Com'l. 


Mil. 


c n = 16 
Com'!. Mil. 


Q, P 
Com'l. Mil. 


z 
Com'l. 


Mil. 


N 
Com'l. 


Mil. 


OVR 
Com'l. Mil. 


DA, DB 
Com'l. Mil. 


WRITE 
Com'!. Mil. 


Q'OO.15 
Com'l. MU. 


sio 1s 

Com'l. Mil. 


A. B Addr 


Any 


59 


9 


64 


Wi 


64 


68 


- 


w 


- 


"'r 


- 


:;-- 


38 


Pfi 


- 


S: 


- 


|- ; :- 


: : : g:58 


65 


ns 


DA.DB 


Any 


48 


W 


41 


1||:: 


41 


46 


- 


;:::-: 


- 


M 


- 


W, 


~m 


w 


ill: 


IS 


■-':-••■ 


•:;-: 


40'1 


w 


ns 


C n 


Any 


40 


Wh 


22 


fill 


- 


IP 


- 


•II! 


§k~ 1 


*§s 


-I|| 


If 


.:'•:.-,••':•:" 


M 


III! 


S3. 


: #M : y- 


: ; -] 


38 


41 


ns 


'8-0 


Any 


55 


S:; 


4 lf 


Wi 


1 4||| 


J: : IS 


H|: 


IS: 


:||5|| 


■ftfe 


H; 61 v 


65 


m - 


I--. 


25 


34 


35 


38 


54 


56 


ns 


CP 


''Any';; 


||l|| 


66 


|f 64 '% 


W$. 


..:•::: J 6 1 


§K 


|ll6 fe::: 


61 : : 


74 


s 


78 


84 


29 


|34; 


- 


l§l 


38 


41 


54 


56 


ns 


SIOq. 15 


fftjjy. 


30 • 


36 






































ns 



NOTES: 

1 . A " - " means the delay path does not exist. 

2. An "*" means the output may be enabled or disabled by the Input; refer to function table. 

3. This specification Is not tested but Is guaranteed by correlation to the Standard Function Table. 
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CLK 



SCLK 



C/D" 



SDI 



SDO 










Figure 11. IDT49C403 SPC Timing Waveforms 



IDT49C403/A SPC AC TIMING 










SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


tpo 


SCLK TO SDO 


R L = 500O 
C L = 50pF 


3 


15 


ns 


*PD 


C/D" to SDO 


3 


50 


ns 


ts 


C/D to SCLK 


5 


- 


ns 


*s 


CLK to C/D 


20 


- 


ns 


ts 


SDI to SCLK 


10 


- 


ns 


t H 


C/D" to SCLK 


5 


- 


ns 


t H 


CLK to SCLK 


5 


- 


ns 


t H 


SDI to SCLK 


5 


- 


ns 


t w 


Pulse Width SCLK 


20 


_ 


ns 


tcYC 


SCLK Period 


50 


- 


ns 


t E 


Execution, C/D to SCLK 


50 


- 


ns 



CMOS TESTING CONSIDERATIONS 

There are certain testing considerations which must be taken 
into account when testing high-speed CMOS devices in an auto- 
matic environment. These are: 

1) Proper decoupling at the test head is necessary. Placement of 
the capacitor set and the value of capacitors used is critical in 
reducing the potential erroneous failures resulting from large 
Vcc current changes. Capacitor lead length must be short and 
as close to the DUT power pins as possible. 

2) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may begin to oscillate causing 
improper device operation and possible latchup. 



3) Definition of input levels is very important. Since many inputs 
may change coincidental ly, significant noise at the device pins 
may cause the V tL and Vih levels not to be met until the noise has 
settled. To allow for this testing/board induced noise, IDT rec- 
ommends using V| L < OV and Vih > 3V for AC tests. 

4) Device grounding is extremely important for proper device test- 
ing. The use of multi-layer performance boards with radial 
decoupling between power and ground planes is required. The 
ground plane must be sustained from the performance board to 
the DUT interface board. All unused interconnect pins must be 
properly connected to the ground pin. Heavy gauge stranded 
wire should be used for power wiring and twisted pairs are rec- 
ommended to minimize inductance. 



S8-42 



IDT49C403/A 16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C403 INPUT/OUTPUT 
INTERFACE CIRCUITRY 



llH 



ESD 
PROTECTION 



INPUTS O f-AA/V- 

X" 




>- 



H 



v cc 



-O-HQ 



l^OH 
(k)L 



OUTPUTS 



Figure 12. Input Structure (All Inputs) 



Figure 13. Output Structure (All Outputs) 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 15 



H>- 




OUTPUTS 



Figure 14. Open Drain Structure 



SWITCHING WAVEFORMS 



INPUTS 



3.0V 



CLOCK 



OUTPUTS 




TEST LOAD CIRCUIT 







V 

c 


p 






ViN 




D.U.T. 


V^rr < 


Pulse 


-6^— 


ft 


?l c * 


Generator 


-{C"— 




>Rt 


Vi 


r 








L 50pF > 

r c L > 













500Q 



5000 



Figure 15. Test Load Circuit 



7.0V 



TEST 


SWITCH 


Open Drain 
Disable Low 
Enable Low 


Closed 


All Other Outputs 


Open 



DEFINITIONS 

C L = Load capacitance includes jig and probe capacitance 
R T = Termination resistance: should be equal to Zout 
of the pulse generator 
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ORDERING INFORMATION 

49C403 X 



IDT 



Device Type 



Speed 



Package 



Process/ 

Temperature 

Range 



Blank 
B 



HG 



| Blank 
A 



Commercial (0°Cto +70°C) 

Military (-55° C to +125°C) 
Compliant to MIL-STD-883, Class B 

Pin Grid Array 

Standard Speed 
High Speed 



S8-44 




16-BIT CMOS 

MICROPROGRAM 

SEQUENCER 



IDT49C410 
IDT49C410A 



MICROSLICE™ PRODUCT 



FEATURES: 

• 16-bit wide address path 

- Address up to 65,536 words of microprogram memory 

• 16-bit loop counter 

- Pre-settable down-counter for counting loop iterations and 
repeating instructions 

• Low-power CEMOS ™ 

- Ice (max.) 
Military: 90mA 
Commercial: 75mA 

• Fast 

- IDT49C410 meets 291 0A speeds 

- IDT49C410A 30% speed upgrade 

• 33-deep stack 

- Accommodates highly nested microcode 

• 16 powerful microinstructions 

- Executes 16 sequence control instructions 

• Available in 48-pin 600 mil plastic and sidebraze, 48-pin 400 mil 
SHRINK-DIP, 52-pin PLCC and 48-pin Flatpack 

• Three enables control branch address sources 

• Four address sources 

• 291 0A instruction compatibility 

• Military product available compliant to MlL-STD-883, Class B 

• Standard Military Drawing #5962-88643 is listed for this 
function 



DESCRIPTION: 

The I DT49C410s are architecture and function code compatible 
to the 291 0A with an expanded 16-bit address path, thus allowing 
for programs up to 65,536 words in length. They are microprogram 
address sequencers intended for controlling the sequence of exe- 
cution of microinstructions stored in microprogram memory. Be- 
sides the capability of sequential access, they provide conditional 
branching to any microinstruction within their 65,536 microword 
range. 

The 33-deep stack provides microsubroutine return linkage and 
looping capability. The deep stack can be used for highly nested 
microcode applications. Microinstruction loop count control is 
provided with a count capacity of 65,536. 

During each microinstruction, the microprogram controller pro- 
vides a 16-bit address from one of four sources: 1) the 
microprogram address register (mPC), which usually contains an 
address one greater than the previous address; 2) an external (di- 
rect) input (D); 3) a register/counter (R) retaining data loaded dur- 
ing a previous microinstruction; or 4) a last-in/first-out stack (F). 

The IDT49C410S are fabricated using CEMOS, a CMOS tech- 
nology designed for high performance and high reliability. 

The IDT49C410S are pin-compatible, performance-enhanced, 
easily upgradable versions of the 291 0A. 

The IDT49C410S are available in 48-pin DIPs (600 mil x 100 mil 
centers or space-saving 400 mil x 70 mil centers), 52-pin PLCC and 
48-pin flatpacks. 




PIN CONFIGURATION 



Yi 3 c: 


1 


48 


UD 12 


DtaC 


2 


47 


DY 12 


Y„C 


3 


46 


3 0, 


D 4 C 


4 


45 


=3Y, 


Y 5 C 


5 


44 


3D 2 


D fi C 


6 


43 


uy; 


VECT Q 


7 


42 


3D, 


PLC 


8 


41 


3Y, 


MAP£ 





40 


ZJD 


l 3 L 
l 2 C 


10 
11 


W8-1. 2 
C48-1 38 


JY 
DCI 


VccC 


12 


& 37 


=3CP 


hC 


13 


C48-2 38 


DGND 


ik 


14 


35 


noE 


CCENC 


15 


34 


=3Y„ 


ecu 


16 


33 


PD11 


RLD C 


17 


32 


=tY 10 


FULL L_ 


18 


31 


=lD in 


°8 C 


19 


30 


=JY q 


yJc 


20 


29 


5d 


D?C 


21 


28 


a Y « 


Y7C 


22 


27 


5d„ 


D 14 C 


23 


26 


UY 1S . 


Y„C 


24 


25 


=3D 15 



FUNCTIONAL BLOCK DIAGRAM D > 
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rVlDETECT- 
TOR 



STACK 
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TOP VIEW 

CEMOS and MICROSLICE are trademarks of 
Integrated Device Technology, Inc. 
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n 
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MULTIPLEXER 



_J PUSH/POP/ 
HOLD/CLEAR 
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PIN CONFIGURATIONS 





O 10 m — - 


2 a ^a yr 




nnnnn 


/V 6 5 4 3 


VECT L- 


8 


PLC 


9 


MAP c 


10 


I3C 


11 


l 2 C 


12 


VccC 


13 


HC 


14 


r c= 


15 


CCEN 1= 


18 


CC c 


17 


RLD C 


18 


FULL C 


19 


NC C 


20 
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sJT /-f v^° j-^ 1 S. W 






J52-1 



62 51 50 49 48 47 






48 


13 


NC 


45 


=1 


Di 


44 


=} 


Y1 


43 


3 


Do 


42 


U 


Yo 


41 


D 


CI 


1 40 


Z\ 


CP 


39 


Zl 


GND 


38 


Zl 


OE 


37 


3 


Yn 


38 


Zl 


D11 


35 


D 


Ym 


34 


Zl 


D,o 



27.28 29 30 31 32 33 
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Pin 1 Identifier 




PLCC 
TOP VIEW 



FLATPACK 
TOP VIEW 



IDT49C410 PIN DESCRIPTIONS 



PIN NAME 


I/O 


DESCRIPTION 


D, 




Direct input to register/counter 
and multiplexer, D is LSB. 


'. 




Selects one of sixteen instructions. 


CC 




Used as test criterion. Pass test is a 
LOW on CC. 


CCEN 




Whenever the signal is HIGH, CC 
is ignored and the part operates 
as though CC were true (LOW). 


ci 




Low order carry input to incremen- . 
ter for microprogram counter. 


RLD 




When LOW forces loading of reg- 
ister/counter regardless of in- 
struction or condition. 


OE 




Three-state control of Y, outputs. 


CP 




Triggers all internal state changes 
at LOW-to-HIGH edge. 


Y, 





Address to microprogram 
memory. Y is LSB, Y 15 is MSB. 


FULL 





Indicates that 33 items are on the 
stack. 


PL 





Can select #1 source (usually 
Pipeline Register) as direct input 
source. 


MAP 





Can select #2 source (usually 
Mapping PROM or PLA) as 
direct input source. 


VECT 





Can select #3 source (for 
example, Interrupt Starting 
Address) as direct input source. 
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PRODUCT DESCRIPTION 

The IDT49C410S are high-performance CMOS microprogram 
sequencers that are intended for use in very high-speed 
microprogrammable microprocessor applications. The sequen- 
cers allow for direct control of up to 64K words of microprogram. 

The heart of the microprogram sequencer is a 4-input multi- 
plexer that is used to select one of four address sources to select 
the next microprogram address. These address sources include 
the register/counter, the direct input, the microprogram counter or 
the stack as the source for the address of the next microinstruction. 

The register/counter consists of sixteen D-type flip-flops which 
can contain either an address or a count. These edge-triggered 
flip-flops are underthe control of a common clock enable as well as 
the four microinstruction control inputs. When the load control 
(RDL) is LOW, the data at the D-inputs is loaded into this register on 
the LOW-to-HIGH transition of the clock. The output of the register/ 
counter is available at the multiplexer as a possible next address 
source for the microcode. Also, the terminal count output associ- 
ated with the register/counter is available at the internal instruction 
PLA to be used as a condition code input for some of the 
microinstructions. The IDT49C410s contain a microprogram 
counter that usually contains the address of the next microin- 
struction compared to that currently being executed. The 
microprogram counter actually consists of a 16-bit incrementer fol- 
lowed by a 16-bit register. The microprogram counter will incre- 
ment the address coming out of the sequencer going to the 
microprogram memory if the carry-in input to this counter is HIGH; 
otherwise, this address will be loaded into the microprogram 
counter. Normally, this carry-in input is set to the logic HIGH state 
so that the incrementer will be active. Should the carry input be set 
LOW, the same address is loaded into the microprogram counter. 
This is a technique that can be used to allow execution of the same 
microinstruction several times. 

There are sixteen D-inputs on the 1DT49C410S that go directly to 
the address multiplexer. These inputs are used to provide a branch 
address that can come directly from the microcode or some other 
external source. The fourth input available to the multiplexer for 
next address control is the 33-deep, 16-bit wide LIFO stack. The 
LIFO stack provides return address linkage for subroutines and 
loops. The lDT49C410s contain a built-in stack pointer that always 
points to the last stack location written. This allows for stack refer- 
ence operations, usually called loops, to be performed without 
popping the stack. 

The stack pointer internal to the IDT49C410S is actually an up/ 
down counter. During the execution of microinstructions one, four 
and five, the PUSH operation may occur depending on the state of 
the condition code input. This causes the stack pointer to be incre- 
mented by one and the stack to be written with the required return 



linkage (the value contained in the microprogram counter). On the 
microprogram cycle following the PUSH, this new return linkage 
data that was in the microprogram counter is now at the new loca- 
tion pointed to by the stack pointer. Thus, any time the multiplexer 
looks at the stack, it will see this data on top of the stack. 

During five different microinstructions, a pop operation associ- 
ated with the stack may occur. If the pop occurs, the stack pointer is 
decremented at the next LOW-to-HIGH transition of the clock. A 
pop decrements the stack pointer which is the equivalent of remov- 
ing the old information from the top of the stack. 

The IDT49C410S are designed so that the stack pointer linkage 
allows any sequence of pushes, pops or stack references to be 
used. The depth of the stack c an gr ow to a full 33 locations. After a 
depth of 33 is reached, the FULL output goes LOW. If further 
PUSHes are attempted when the stack is full, the stack information 
at the top of the stack will be destroyed but the stack pointer will not 
end around. It is necessary to initialize the stack pointer when 
power is first turned on. This is performed by executing a RESET 
instruction (instruction 0). This sets the stack pointer to the stack 
empty position — the equivalent depth of 0. Similarly, a pop from an 
empty stack may place unknown data on the Y outputs, but the 
stack pointer is designed so as not to end around. Thus, the stack 
pointer will remain at the or stack empty location if a pop is exe- 
cuted while the stack is already empty. 

The IDT49C410S' internal 16-bit register/counter is used during 
microinstructions eight, nine and fifteen. During these instructions, 
the 16-bit counter acts as a down counter and the terminal count 
(count = 0) is used by the internal instruction PLA as an input to 
control the microinstruction branch test capability. The design of 
the internal counter is such that, if it is preloaded with a number N 
and then this counter is used in a microprogram loop, the actual 
sequence in the loop will be executed N + 1times.Thus.it is possi- 
ble to load the counter with a count of and this will result in the 
microcode being executed one time. The 3-way branch microin- 
struction, instruction 15, uses both the loop counter and the exter- 
nal condition code input to control theJinal source address from 
the Y outputs of the microprogram sequencer. This 3-way branch 
may result in the next address coming from the D inputs, the stack 
or the microprogram counter. 

The IDT49C410S provide a 16-bit address at the Y outputs that 
are under control of the OE input. Thus, the outputs can be put in 
the three-state mode, allowing the writable control store to be 
loaded or certain types of external diagnostics to be executed. 

In summary, the IDT49C410S are the most powerful 
microprogram sequencers currently available. They provide the 
deepest stack, the highest performance and the lowest power dis- 
sipation for today's microprogrammed machine design. 
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FIGURE 1. IDT49410 FLOW DIAGRAMS 
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IDT49C410 OPERATION 

The IDT49C410S are CMOS pin-compatible implementations of 
the Am2910 and Am2910A microprogram sequencers. The 
IDT49C410 sequencers are functionally identical except that they 
are 16 bits wide and provide a 33-deep stack to give the 
microprogrammer more capability in terms of microprogram sub- 
routines and microprogram loops. The definition of each 
microprogram instruction is shown in the table of instructions. This 
table shows the results of each instruction in terms of controlling 
the multiplexer which determines the Y outputs and in controlling 
the signals t hat can be u sed to enable various branch address 
sources. (PL.MAP, VECT). The operation of the register/counter 
and the 33-deep stack after the next LOW-to-HIGH transition of the 
clock are also shown. The internal multiplexer is used to select 
which of the internal sources is used to drive the Y outputs. The ac- 
tual value loaded into the microprogram counter is either identical 
to the Y output or the Y output value is incremented by 1 and placed 
in the microprogram counter. This function is under the control of 
the carry input. Fo r each of t he microin struction inputs, only one of 
the three outputs (PL, MAP or VECT ) will be LOW. Note that this 
function is not determined by any of the possible condition code 
inputs. These outputs can be used to control the three-state selec- 
tion of one of the sourc es for t he microprogram branches. 

Two inputs, CC and CCEN , can be used to control the condi- 
tional instr uctio ns. These are fully defined in the table of instruc- 
tions. The RLD input can be used to load the internal register/ 
counter at any time. When this input is LOW, the data at the D inputs 
will be loaded into this regi ster/c ounter on the LOW-to-HIGH transi- 
tion of the clock.Thus, the RLD input overrides the internal hold or 
decrement operations specified by the various microinstructions. 
The OE input is normally LOW and is used as the three-state en- 
able for the Y outputs. The internal stack in the IDT49C410S is a 
last-in/first-out memory that is 1 6 bits in width and 33 words deep. It 
has a stack pointer that addresses the stack and always points to 
the value currently on the top of the stack. When instruction (RE- 
SET) is executed, the stack pointer is initialized to the top of the 
stack which is, by definition, the stack empty condition. Thus, the 
contents of the top of the stack are undefined until the forced PUSH 
occurs. A pop performed while the stack is empty will not change 
the stack pointer in any way; however, it will result in unknown data 
at the Y outputs. 

By definition, the stack is full any time 33 more PUSHes than 
pops hav e occ urred since the stack was last empty. When this hap- 
pens, the FULL flag will go LOW. This signal first goes LOW on the 
microcycle after the 33 pushes occur. When this signal is LOW, no 
additional pushes should be attempted or the information on the 
top of the stack will be lost. 

THE IDT49C410 INSTRUCTION SET 

This data sheet contains a block diagram of the IDT49C410 
microprogram sequencers. As can be seen, the devices are con- 
trolled by a 4-bit microinstruction word (I3-I0). Normally, this word 
is supplied from one 4-bit field of the microinstruction word associ- 
ated with the entire state machine system. These four bits provide 
for the selection of one of the sixteen powerful instructions associ- 
ated with selecting the address of the next microinstruction. Un- 
used Y outputs can be left open; however, the corresponding most 
significant D inputs should be tied to ground for smaller 
microwords. This is necessary to make sure the internal operation 
of the counter is proper should less than 64K of microcode be im- 
plemented. As shown in the block diagram, the int erna l instruc tion 
PLA uses the four instruction inputs, as well as the CC, CCEN and 
the internal counter = line for controlling the sequencer. This 
internal instruction PLA provides all of the necessary internal con- 
trol signals to control each particular part of the microprogram 
sequencer. The next address at the Y outputs of the IDT49C410s 
can be from one of four sources. These include the internal 



microprogram counter; the last-in/first-out stack; the register/ 
counter and the direct inputs. 

The following paragraphs will describe each instruction associ- 
ated with the IDT49C410s. As a part of the discussion, an example 
of each instruction is shown in Figure 1. The purpose of the exam- 
ples is to show microprogram flow. Thus, In each example the mi- 
croinstruction currently being executed has a circle around it. That 
is, this microinstruction is assumed to be the contents of the pipe- 
line register at the output of the microprogram memory. In these 
drawings, each of the dots refers to the time that the contents of the 
microprogram memory word would be in the pipeline register and 
is currently being executed. 

INSTRUCTION 0- 
JUMP (JZ) 

This instruction is used at power-up time or at any restart se- 
quence when the need is to reset the stack pointer and jump to the 
very first address in microprogram memory. The Jump instruc- 
tion does not change the contents of the register/counter. 

INSTRUCTION 1 - 

CONDITIONAL JUMP TO SUBROUTINE (CJS) 

The Conditional Jump to Subroutine instruction is the one used 
to call microprogram subroutines. The subroutine address will be 
contained in the pipeline register and presented at the D inputs. If 
the condition code test is passed, a branch is taken to the subrou- 
tine. Referring to the flow diagram for the IDT49C410S shown in fig- 
ure 1, we see that the content of the microprogram counter is 68. 
This value is pushed onto the stack and the top of the stack pointer 
is incremented. If the test is failed, then this conditional Jump to 
Subroutine instruction behaves as a simple continue. That is, the |^ 
contents of microinstruction address 68 are executed next. |}> J 

INSTRUCTION 2- 
JUMP MAP (JMAP) 

This sequencer instruction can be used to start different 
microprogram routines based on the machine instruction opcode. 
This is typically accomplished by using a mapping PROM as an 
input to the D inputs on the microprogram sequencer. The JMAP 
instruction branches to the address appearing on the D inputs. In 
the flow diagram shown in Figure 1 , we see that the branch actually 
will be to the contents of microinstruction 85 and this instruction 
will be executed next. 

INSTRUCTION 3- 

CONDITIONAL JUMP PIPELINE (CJP) 

The simplest branching control available in the IDT49C410 
microprogram sequencers is that of Conditional Jump to Address. 
In this instruction, the jump address is usually contained in the mi- 
croinstruction pipeline register and presented to the D inputs. If the 
test is passed, the jump is taken. If the test fails, this instruction exe- 
cutes as a simple continue. In the example shown in the flow dia- 
gram of Figure 1, we see that, if the test is passed, the next mi- 
croinstruction to be executed is the contents of address 25. If the 
test is failed, the microcode simply continues to the contents of the 
next instruction. 

INSTRUCTION 4- 

PUSH/CONDITIONAL LOAD COUNTER (PUSH) . 

With this instruction, the counter can be conditionally loaded 
during the same instruction that pushes the current value of the 
microprogram counter on to the stack. Under any condition inde- 
pendent of the conditional testing, the microprogram counter is 
pushed on to the stack. If the conditional test is passed, the counter 
will be loaded with the value on the D inputs to the sequencer. If the 
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test fails, the contents of the counter will not change. The PUSH/ 
Conditional Load Counter instruction is used in conjunction with 
the loop instruction (Instruction 13), the repeat file based on the 



counter instruction (Instruction 9) or the 3-way branch instruction 
(Instruction 15). 



IDT49C41 INSTRUCTION OPERATIONAL SUMMARY 
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NC = No Change; DEC = Decrement 

INSTRUCTION 5- 

CONDITIONAL JUMP TO SUBROUTINE R/PL 

(JSRP) 

Subroutines may be called by a Conditional Jump Subroutine 
from the internal register or from the external pipeline register. In 
this instruction, the contents of the microprogram counter are 
pushed on the stack and the branch address for the subroutine call 
will be taken from either the internal register/counter or the external 
pipeline register presented to the D inputs. If the conditional test is 
passed, the subroutine address will be taken from the pipeline reg- 
ister. If the conditional test fails, the branch address is taken from 
the internal register/counter. An example of this is shown in the flow 
diagram of Figure 1 . 

INSTRUCTION 6- 

CONDITIONAL JUMP VECTOR (CJV) 

The Conditional Jump Vector instruction is similar to the Jump 
Map instruction in that it allows a branch operation to a microin- 
struction, as defined from some external source. This instruction is 
similar to the Jump Map instruction except that it is conditional. 
The Jump Map instruction is unconditional. If the conditional test is 
passed, the branch is taken to the new address on the D inputs. If 



the conditional test is failed, no branch is taken but rather the 
microcode simply continues to the next seq uential microin- 
struction. When this instruction is executed, the VECT output is 
LOW unconditionally. Thus, an external 16-bit field can be enabled 
on to the D inputs of the microprogram sequencer. 

INSTRUCTION 7- 
CONDITIONAL JUMP R/PL (JRP) 

The Conditional Jump register/counter or external pipeline reg- 
ister always causes a branch in microcode. This jump will be to one 
of two different locations in the microcode address space. If the test 
is passed, the jump will be to the address presented on the D inputs 
to the microprogram sequencer. If the conditional test fails, the 
branch will be to the address contained in the internal 
register/counter. 



NOT EQUAL TO 



INSTRUCTION 8- 
REPEAT LOOP COUNTER 
(RFCT) 

This instruction utilizes the loop counter and the stack to imple- 
ment microprogrammed loops. The start address for the loop 
would be initialized by using the PUSH/conditional load counter 
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instruction. Then, when the repeat loop instruction is executed, if 
the counter is not equal to 0, the next microword address will be 
taken from the stack. This will cause a loop to be executed as 
shown in the Figure 1 flow diagram. Each time the microcode se- 
quence goes around the loop, the counter is decremented. When 
the counter reaches 0, the stack will be popped and the microin- 
struction address will be taken from the microprogram counter. 
This instruction performs a timed wait or allows a single sequence 
to be executed to the desired number of times. Remember, the ac- 
tual number of loops performed is equal to the value in the counter 
plus 1. 

INSTRUCTION 9- 

REPEAT PIPELINE, COUNTER NOT EQUAL TO 

(RPCT) 

This instruction is another technique for implementing a loop 
using the counter. Here, the branch address for the loop is con- 
tained in the pipeline register. This instruction does not use the 
stack in any way as a part of its implementation. As long as the 
counter is not equal to 0, the next microword address will be taken 
from the D inputs of the microprogram sequencer. When the 
counter reaches 0, the internal multiplexer will select the address 
source from the microprogram counter, thus causing the 
microcode to continue on and leave the loop. 

INSTRUCTION 10- 
CONDITIONAL RETURN (CRTN) 

The Conditional Return instruction is used for terminating sub- 
routines. The fact that it is conditional allows the subroutine either 
to be ended or continue. If the conditional test is passed, the ad- 
dress of the next microinstruction will be taken from the stack and it 
will be popped. If the conditional test fails, the next microin- 
struction address will come from the internal microprogram 
counter. This is depicted in the flow diagram of Figure 1 . It is impor- 
tant to remember that every subroutine call must somewhere be 
followed by a return from subroutine call in order to have an equal 
number of pushes and pops on the stack. 

INSTRUCTION 11- 

CONDITIONAL JUMP PIPELINE AND POP (CJPP) 

The Conditional Jump Pipeline and Pop instruction is a tech- 
nique for exiting a loop from within the middle of the loop. This is 
depicted fully in the flow diagrams for the IDT49C410s as shown in 
Figure 1. The conditional test input for this instruction results in a 
branch being taken if the test is passed. The address selected will 
be that on the D inputs to the microprogram sequencer and since 
the loop in being terminated, the stack will be popped. Should the 
test be failed on the conditional test inputs, the microprogram will 
simply continue to the next address as taken from the 
microprogram counter. The stack will not be affected if the condi- 
tional test input is failed. 

INSTRUCTION 12- 

LOAD COUNTER AND CONTINUE (LDCT) 

The Load Counter and Continue instruction is used to place a 
value of the D inputs in the register/counter and continue to the next 
microinstruction. 



INSTRUCTION 13- 

TEST END OF LOOP (LOOP) 

The Test End of Loop instruction is used as a last instruction in a 
loop associated with the stack. During this instruction, if the condi- 
tional test input is failed, the loop branch address will be that on the 
stack. Since we may go around the loop a number if times, the 
stack is not popped. If the conditional test input is passed, the loop 
is terminated and the stack is popped. Notice that the loop instruc- 
tion requires a PUSH to be performed at the instruction immedi- 
ately prior to the loop return address. This is necessary in order to 
have the correct address on the stack before the loop operation. 
For this reason, the stack pointer always points to the last thing writ- 
ten on the stack. 

INSTRUCTIONS- 
CONTINUE (CONT) 

The Continue instruction is a simple instruction whereby the ad- 
dress for the microinstruction is taken from the microprogram 
counter. This instruction simply causes sequential program flow to 
the next microinstruction in microcode memory. 

INSTRUCTION 15- 

THREE WAY BRANCH (TWB) 

The Three Way Branch instruction is used for looping while wait- 
ing for a conditional event to come true. If the event does not come 
true after some number of microinstructions, a branch is taken to 
another microprogram sequence. This is depicted in Figure 1 
showing the I DT49C41 Of low diagrams and is also described in full 
detail in the IDT49C410s' instruction operational summary. Opera- 
tion of the instruction is such that, any time the external conditional I 
test input is passed, the next microinstruction will be that associ- l 
ated with the program counter and the loop will be left; the stack is 
also popped. Thus, the external test input overrides the other possi- 
bilities. Should the external conditional test input not be true, then 
the rest of the operation is controlled by the internal counter. If the 
counter is not equal to 0, the loop is taken by selecting the address 
on the top of the stack as the address out of the Y outputs of the 
IDT49C410s. In addition, the counter is decremented. Should the 
external conditional test input be failed and the counter also have 
counted to 0, then this instruction "times out". The result is that the 
stack is popped and a branch is taken to the address presented to 
the D inputs of the IDT49C410 microprogram sequencers. This ad- 
dress is usually provided by the external pipeline register. 

CONDITIONAL TEST 

Throughout this discussion we have talked about microcode 
passing the conditional test. There are actually two in puts ass oci- 
ated with the cond itional test input. These include the CCEN and 
the CC i nputs. T he CCEN input is a condition code enable. When- 
ever the CCEN input is HIGH, the CC input is ignored and the de- 
vice operates as though the CC input were tru e (LOW ). Thus, a fail 
of the external test condition can be defined as CCEN equal s LOW 
and CC equals HIGH. A pass condition is defined as a CCEN 
equal to HIGH or a CC equal to LOW. It is important to recognize 
the full function of the condition code enable and the condition 
code inputs in order to understand when the test is passed or 
failed. 
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ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c. f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


W 


•out 


DC Output Current 


30 


30 


mA 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v, N -ov 


5 


PF 


Com 


Output Capacitance 


Vout= 0V 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This Is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

T A = 0°C to +70°C Vcc = 5.0V ± 5% (Commercial) 

T A = -55°C to + 125°C V cc = 5.0V ± 10% (Military) 

V LC = 0.2V 
Vhc = Vcc-0-2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.W 


MAX. 


UNIT 


V .H 


Output HIGH Level 


Guaranteed Logic High Level (4) 


2.0 


- 


- 


V 


v tL 


Output LOW Level 


Guaranteed Logic Low Level W 


- 


■- 


0.8 


V 


'.L 


Input HIGH Current 


V cc =Max..V IN =V CC 


- 


0.1 


5 


uA 


'lL 


Input LOW Current 


V cc = Max.. V, N = GND 


- 


-0.1 


-5 


uA 


VOH 


Output HIGH Voltage 


Vcc- Min - 
V lN = v IH ory L 


l 0H = -300uA 


Vhc 


Vhc 


- 


V 


Ioh = -12mA MIL 


2.4 


4.3 


- 


Ioh = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = Min. 
Vin = v, H ory L 


l 0L = 300uA 


- 


GND 


Vlc 


V 


Iol = 20mA MIL 


- 


0.3 


0.5 


l 0L = 24mA COM'L. 


- 


0.3 


0.5 


'oz 


Off State (High Impedance) 
Output Current 


V C c= Max. 


V =0 


- 


-0.1 


-10 


uA 


V -V cc (Max.) 


- 


0.1 


10 


'os 


Output Short Circuit Current 


V cc =Min.,V OUT =0V < 3 ) 


-30 


- 


- 


mA 



NOTES: 

1 . For conditions shown as max. or min.. use appropriate value specified under Electrical Characteristics. 

2. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested In a noise-free environment. 
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DC ELECTRICAL CHARACTERISTICS (Cont'd) 

T A = 0°C to +70°C V cc = 5.0V ± 5% (Commercial) 

T A = -55°Cto +125°C V cc = 5.0V ± 10% (Military) 



: 0.2V 



-0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (D 


MIN. 


TYP.(2) 


MAX. 


UNIT 


'CCQH 


Quiescent Power Supply Current 
CP = H (CMOS Inputs) 


Vcc = Max. 

v HC <v IH ,y L <v LC 

f c = 0, CP = H 


- 


35 


50 


mA 


'CCQL 


Quiescent Power Supply Current 
CP = L (CMOS Inputs) 


Vcc = Max. 

Vhc<V, h . v il<V lc 
f CP = 0, CP = L 


- 


35 


50 


mA 


'CCT 


Quiescent Input Power Supply 
Current (per Input @ TTL High) (5) 


V cc = Max., V IN = 3.4V, f CP = 


- 


0.3 


0.5 


mA/ 
Input 


'CCD 


Dynamic Power Supply Current 


V cc = Max. 
H«<V I h.V, l <M j c 
Outputs Open, OE = L 


MIL. 


- 


1.0 


3.0 


mA/ 
MHz 


COM'L. 


- 


1.0 


1.5 


'cc 


Total Power Supply Current* 6 * 


V cc = Max., f CP = 10MHz 
Outputs Open, OE = L 
CP = 50% Duty cycle 
V HC < Vh . Vil < V LC 


MIL 


- 


45 


80 


mA 


COM'L 


- 


45 


65 


Vcc = Max., f CP = 10MHz 
Outputs Open, 0~E = L 
CP = 50% Duty cycle 
Vhc<V| H ,V, l < V lc 


MIL 


- 


50 


90 


COM'L 


- 


50 


75 



NOTES: 

5. Iccqt is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out Iccoh. then dividing by the total number of inputs. 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 1 1 

be = Iccoh (CDh) + Iccql (1 - CD H ) + I C ct (N t x D h ) + I C cd Pcp) 




CD H = Clock duty cycle high period 
D H = Data duty cycle TTL high period (vj N = 3.4V) 
N T = Number of dynamic inputs driven at TTL levels 
f cp = Clock Input Frequency 



CMOS TESTING CONSIDERATIONS 

There are certain testing considerations which must be taken 
into account when testing high-speed CMOS devices in an auto- 
matic environment. These are: 

1) Proper decoupling at the test head is necessary. Placement of 
the capacitor set and the value of capacitors used is critical in 
reducing the potential erroneous failures resulting from large 
Vcc current changes. Capacitor lead length must be short and 
as close to the DUT power pins as possible. 

2) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may begin to oscillate causing 
improper device operation and possible latchup. 



3) Definition of input levels is very important. Since many inputs 
may change coincidental ly, significant noise at the device pins 
may cause the V !L and Vih levels not to be met until the noise has 
settled. To allow for this testing/board induced noise, IDT rec- 
ommends using V !L < 0V and Vih > 3V for AC tests. 

4) Device grounding is extremely important for proper device test- 
ing. The use of multi-layer performance boards with radial 
decoupling between power and ground planes is required. The 
ground plane must be sustained from the performance board to 
the DUT interface board. All unused interconnect pins must be 
properly connected to the ground pin. Heavy gauge stranded 
wire should be used for power wiring and twisted pairs are rec- 
ommended to minimize inductance. 
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IDT49C410A 

AC ELECTRICAL CHARACTERISTICS 

I. SET-UP AND HOLD TIMES 



INPUTS 


«<•> 


t(h) 


UNIT 


COM'L 


MIL 


COM'L 


MIL 


D|-fR 


6 


7 








ns 


Di-fPC 


13 


15 








ns 


'o-3 


23 


25 








ns 


cc 


15 


18 








ns 


CCEN 


15 


18 








ns 


CI 


6 


7 








ns 


RLD 


, 11 


12 








ns 



IDT49C410 

AC ELECTRICAL CHARACTERISTICS 

I. SET-UP AND HOLD TIMES 



INPUTS 


*(.) 


! <m 


UNIT 


COM'L 


MIL 


COM'L 


MIL 


D,-*R 


16 


16 








ns 


Di-»PC 


30 


30 








ns 


'o-3 


35 


38 








ns 


CC 


24 


35 








ns 


CCEN 


24 


35 








ns 


CI 


18 


18 








ns 


RLD 


19 


20 








ns 



II. COMBINATIONAL DELAYS 










II. COMBINATIONAL DELAYS 








INPUTS 


Y 


PLVECT, MAP 


FULL 


UNIT 




INPUTS 


Y 


PL., VECT, MAP 


FULL 


UNIT 


COM'L 


MIL 


COM'L 


MIL. 


COM'L. 


MIL 


COM'L 


MIL 


COM'L 


MIL 


COM'L 


MIL 


Do-11 


12 


15 


- 


- 


- 


- 


ns 


Do-11 


20 


25 


- 


- 


_ 


_ 


ns 


'o-3 


20 


25 


13 


15 


- 


- 


ns 


'o-3 


35 


40 


30 


35 


_ 


- 


ns 


CC 


16 


20 


- 


- 


- 


- 


ns 


CC 


30 


36 


- 


_ 


-. 


- 


ns 


CCEN 


16 


20 


- 


- 


- 


- 


ns 


CCEN 


30 


36 


- ' 


- 


- 


- 


ns 


CP 


28 


33 


- 


- 


22 


25 


ns 


CP 


40 


46 


. - 


- 


31 


35 


ns 


OE< 1 > 


10/10 


13/13 


- 


- 


- 


- 


ns 


dE* 1 ' 


25/27 


25/30 


- 


- 


- 


- 


ns 



NOTE: 

1. Enable/Disable. Disable times measure to 0.5V change on output volt- 
age level with C L = 5pF. 



NOTE: 

1 . Enable/Disable. Disable times measure toQ.5V change on output volt- 
age level with C L = 5pF. 



I. CLOCK REQUIREMENTS 





COM'L 


MIL 


UNIT 


Minimum Clock LOW Time 


18 


20 


ns 


Minimum Clock HIGH Time 


17 


20 


ns 


Minimum Clock Period 


35 


40 


ns 



III. CLOCK REQUIREMENTS 





COM'L 


MIL 


UNIT 


Minimum Clock LOW Time 


20 


25 


ns 


Minimum Clock HIGH Time 


20 


25 


ns 


Minimum Clock Period 


50 


51 


ns 



SWITCHING WAVEFORMS 

3 0V 
INPUTS 




OUTPUTS 
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IDT49C410 INPUT/OUTPUT 
INTERFACE CIRCUITRY 



I.H 



ESD 
PROTECTION 



INPUTS O WV <► 

**T R 

"lL 



-t>— 



V CC 

— Itj^ 



OUTPUTS 



Figure 1. Input Structure 



Figure 2. Output Structure 



TEST LOAD CIRCUIT 




7.0V 



TEST 


SWITCH 


Open Drain 
Disable Low 
Enable Low 


Closed 


All other Outputs 


Open 



DEFINITIONS 

C L = Load capacitance: includes jig and probe capacitance 
R T = Termination resistance: should be equal to Z 0UT of the 
Pulse Generator 



AC TEST CONDITIONS 




Figure 3. Switching Test Circuits 



Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 3 



ORDERING INFORMATION 



IDT 



49C410 
Device Type 



Speed 



Package 



Process/ 

Temperature 

Range 



Blank Commercial (0°C to +70° C) 

B Military {-55°Cto +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 

XC Sidebraze SHRINK-DIP 

C Sidebraze DIP 

J PLCC 

F Flatpack 

I Blank 16-Bit Microprogram Sequencer 

I A Fast 16-Bit Microprogram Sequencer 
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16-BIT CMOS 
ERROR DETECTION 
AND CORRECTION UNIT 



IDT 39C60 

IDT 39C60-1 

IDT 39C60A 

IDT 39C60B 



MICROSLICE™ PRODUCT 



FEATURES: 

• Low power CEM OS™ 

— Military: 100mA (max.) 

— Commercial: 85mA (max.) 

• Fast 

— Data in to error detect 

IDT39C60A: 20ns (max.), IDT39C60B: 16ns (max.) 
IDT39C60-1: 25ns (max.) 
IDT39C60: 32ns (max.) 

— Data in to corrected data out 

IDT39C60A: 30ns (max.), IDT39C60B: 25ns (max.) 
IDT39C60-1: 52ns (max.) 
IDT39C60: 65ns (max.) 

• Improves system memory reliability 

— Corrects all single-bit errors, detects all double and some 
triple-bit errors 

• Cascadable 

— Data words up to 64 bits 

• Built-in diagnostics 

— Capable of verifying proper EDC operation via software 
control 

• Simplified byte operations 

— Fast byte writes possible with separate byte enables 

• Available in 48-pin DIP, 52-pin PLCC and LCC 



• Pin-compatible to all versions of the 2960 

• Military product available compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-88613 available for this 
function 

DESCRIPTION: 

The I DT39C60 family are high-speed, low-power, 16-bit Error De- 
tection and Correction Units which generate check bits on a 16-bit 
data field according to a modified Hamming Code and correct the 
data word when check bits are supplied. When performing a read 
operation from memory, the IDT39C60S will correct 100% of all 
single bit errors, will detect all double bit errors and some triple bit 
errors. 

The IDT39C60s are easily cascadable from 16 bits up to 64 bits. 
Sixteen-bit systems use 6 check bits, 32-bit systems use 7 check 
bits and 64-bit systems use 8 check bits. For all three configurations, 
the error syndrome is made available. 

Ail parts incorporate 2 built-in diagnostic modes. Both simplify 
testing by allowing for diagnostic data to be entered into the device 
and to execute system diagnostic functions. 

The IDT39C60s are pin-compatible, performance-enhanced 
functional replacements for all versions of the 2960. They are fabri- 
cated using CEMOS, a CMOS technology designed for high- 
performance and high-reliability. The devices are packaged in 
either 48-pin DIPs and 52-pin PLCC and LCCs. 

Military grade product is manufactured in compliance to the 
latest revision of MIL-STD-883, Class B. 



FUNCTIONAL BLOCK DIAGRAM 



LEqut 

OE BYTE 
CBb-6 

DATA0-7 
DATA 8 _ 15 
OEBYTE 1 






o^- 



DATA OUT 
LATCH 



ERROR DECODE 
& CORRECT 

T 



p 




GENERATE D~ 
CORRECT D- 



CEMOS and MICROSLICE are trademarks of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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PIN CONFIGURATION 



CORRECT C 


1 




48 


13 PASS THRU 


DATA15 c 


2 




47 


=1 DIAG MODE1 


DATA14 c 


3 




46 


13 DIAGMODEo 


DATA 13 C 


4 




45 


=3 CODE ID 2 


DATA 12 C 


5 




44 


13 CODE ID! 


LE lN C 


6 




43 


U CODE IDo 


LEqiag ^ 


7 




42 


_l GENERATE" 


UEBYTE! C 


8 




41 


=) CB 6 


DATAn C 


9 




40 


13 CB 


DATA 10 C 


10 




39 


13 CB 5 


DATA 9 C 


11 


P48-1 


38 


Z\ CB 4 


DATA 8 C 


12 


& 


37 


13 CB 3 


GND C 


13 


C48-2 


36 


=1 Vcc 


DATA 7 C 


14 




35 


=1 CB 2 


DATA 6 C 


15 




34 


D CBi 


DATA 5 c 


16 




33 


=1 MULT ERROR 


DATA 4 C 


17 




32 


=1 ERROR 


O~EBYTE c 


18 




31 


=3 C^Esc 


LEqut C 


19 




30 


=3 SCq 


DATA3 C 


20 




29 


=1 sc 5 


DATA 2 C 


21 




28 


=1 sc 3 


DATA1 C 


22 




2/ 


13 SC 2 


DATAo C 


23 




26 


=1 SC 4 


SC, C 


24 




25 


3 SCe 






DIP 






TOP VIEW 


(600 m 


il x 100 mil CEN1 


fERS) 



INDEX 



cm nt uilUtSS' 



7 6 5 4 3 2 



a 8' 

EI] 9 
II] 10 
JI3 11 
EI312 

DATA 8 i!3 13 
GND 5l3 14 

DATA 7 fc] 15 
DATA 6 Y] ie 



^ 



PIN 1 
INDICATOR 
FOR PLCC 



J52-1 

& 
L52-1 



EI3 17 



Q O O O 






TTTLTLT^ 






50 49 48 47 






46 


ill 


GND 


45 


lit 


GENERATE 


44 


III 


CB 6 


43 


J 


CB 


42 


lit 


CB 5 


41 


nt 


CB 4 


40 


\ 


CB 3 


39 


L "i 


Vcc 


38 


t: j 


CB 2 


37 


C n 


CBr 


36 


lit 


MULT ERROR 


35 


l"t 


ERROR 


34 


c: i 


O^sc 



21 22 23 24 25 26 27 26 29 30 31 32 
L£LCL 

ii?fc!« fe fe w w w w w w W S 

■ -• Q Q Q Q ^ 



PLCC/LCC 

TOP VIEW 

(750 mil x 750 mil) 
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PIN DESCRIPTIONS 



PIN NAME 


I/O 


DESCRIPTION 


DATA _i 5 


I/O 


1 6 bidirectional data lines. They provide input to the Data Input Latch and receive output from the Data Output Latch. DATA is 
the least significant bit; DATA^ the most significant. 


CB -e 


I 


Seven check bit input lines. The check bit lines are used to input check bits for error detection. Also used to input syndrome bits 
for error correction in 32- and 64-bit configurations. 


LE,n 


I 


Latch Enable- Data Input Latch. Controls latching of the input data. When HIGH, the Data Input Latch and Check Bit Input 
Latch follow the input data and input check bits. When LOW, the Data Input Latch and Check Bit Input Latch are latched to their 
previous state. 


GENERATE 


I 


Generate Check Bits input. When this input is LOW, the EDC is in the Check Bit Generate mode. When HIGH, the EDC is in the 
Detect mode or Correct mode. In the Generate mode, the circuit generates the check bits or partial check bits specific to the 
data in the Data Input Latch. The generated check bits are placed on the SC outputs. In the Detect or Correct modes the EDC 
detects single and multiple errors and generates syndrome bits based upon the contents of the Data Input Latch and Check Bit 
Input Latch. In Correct mode, single-bit errors are also automatically corrected -corrected data is placed at the inputs of the 
Data Output Latch. The syndrome result is placed on the SC outputs and indicates, in a coded form, the number of errors and 
the bit-in-error. 


SCo-6 





Syndrome/Check Bit outputs. These seven lines hold the check/partial check bits when the EDC is in Generate mode and will 
hold the syndrome/partial syndrome bits when the device is in Detect or Correct modes. These are 3-state outputs. 


OTsc 


I 


Output Enable- Syndrome/Check Bits. When LOW, the 3-state output lines SC -e are enabled. When HIGH, the SC outputs 
are in the high impedance state. 


ERROR 





Error Detected output. When the EDC is in Detect or Correct mode, this output will go LOW if one or more syndrome bits are 
asserted, meaning there are one or more bit errors in the data or check bits. If no syndrome bits are asserted, there are no errors 
detected and the output will be HIGH. In Generate mode, ERROR is forced HIGH. {In a 64-bit configuration, ERROR must be 
implemented externally.) 


MULT ERROR 





Multiple Errors Detected output. When the EDC is in Detect or Correct mode this output, if LOW, indicates that there are two or 
more bit errors that have been detected. If HIGH , this indicates that either one or no errors have been detected. In Generate 
mode, MULT ERROR is forced HIGH. {In a 64-bit configuration, MULT ERROR must be implemented externally.) 


CORRECT 


I 


Correct input. When HIGH, this signal allows the correction network to correct any single-bit error in the Data Input Latch {by 
complementing the bit-in-error) before putting it into the Data Output Latch. When LOW. the EDC will drive data directly from 
the Data Input Latch to the Data Output Latch without correction. 


LEout 


I 


Latch Enable -Data Output Latch. Controls the latching of the Data Output Latch. When LOW, the Data Output Latch is latched 
to its previous state. When HIGH, the Data Output Latch follows the output of the Data Input Latch as modified by the correction 
logic network. In Correct mode, single-bit errors are corrected by the network before loading into the Data Output Latch. In 
Detect mode, the contents of the Data Input Latch are passed through the correction network unchanged into the Data Output 
Latch. The inputs to the Data Output Latch are disabled with its contents unchanged if the EDC is in Generate mode. 


O~E~BYTE 
OT BYTE! 


I 


Output Enable - Bytes and 1 , Data Output Latch. These lines control the 3-state outputs for each of the two bytes of the Data 
Output Latch. When LOW, these lines enable the Data Output Latch and, when HIGH, these lines force the Data Output 
into the high impedance state. The two enable lines can be separately activated to enable only one byte of the Data Output 
at a time. 


PASS THRU 


I 


Pass Thru input. This line, when HIGH, forces the contents of the Check Bit Input Latch onto the Syndrome/Check Bit outputs 
(SCo-e) and the unmodified contents of the Data Input Latch onto the inputs of the Data Output Latch. 


DIAG MODEq., 


I 


Diagnostic Mode Select. These two lines control the initialization and diagnostic operation of the EDC. 


CODE ID _ 2 


I 


Code Identification inputs. These three bits identify the size of the total data word to be processed and which 16-bit slice of 
larger data words a particular EDC is processing. The three allowable data word sizes are 1 6, 32, and 64 bits and their respective 
modified Hamming codes are designated 16/22, 32/39 and 64/72. Special CODE ID input 001 {ID 2 , ID 1 , ID ) is also used to 
instruct the EDC that the signals CODE ID0-2, DIAG MODE0-1, CORRECT and PASSTHRU are to betaken from the diagnostic 
latch rather than the control lines. 


LE DIAG 


I 


Latchr Enable -Diagnostic Latch. The Diagnostic Latch follows the 16-bit data on the input lines when HIGH. When LOW, the 
outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic Latch holds diagnostic check bits and inter- 
nal control signals for CODE ID0-2, DIAG MODE0-1, CORRECT and PASSTHRU. 
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PRODUCT DESCRIPTION 

The IDT39C60 EDC Unit is a powerful 16-bit cascadable slice 
used for check bit generation, error detection, error correction and 
diagnostics. As shown in the Functional Block Diagram, the device 
consists of the following: 

- Data Input Latch 

- Data Output Latch 

- Diagnostic Latch 

- Check Bit Input Latch 

- Check Bit Generation Logic 

- Syndrome Generation Logic 

- Error Detection Logic 

- Error Correction Logic 

- Control Logic 

DATA INPUT/OUTPUT/DIAGNOSTIC LATCHES 

The LE| N , Latch Enable input, controls the Data Input Latch which 
can load 16 bits of data from the bidirectional DATA lines. The 
input data is used for either check bit generation or error detection/ 
correction. 

The 16 bits of data from the DATA lines can be loaded into the 
Diagnostic Latch under control of the Diagnostic Latch Enable, 
LEdiag, giving check bit information in one byte and control informa- 
tion in the other byte. The Diagnostic Latch is used when in Internal 
Control mode or in one of the Diagnostic modes. 

The Data Output Latch is split into 2 bytes and enabled onto the 
DATA lines through separate byte control lines. The Data Output 
Latch stores the result of an error correction operation or is loaded 
directly from the Data Input Latch under control of the Latch Enable 
Out (LEout). The PASSTHRU control input determines which data is 
loaded. 

CHECK BIT GENERATION LOGIC 

This block of combinational logic generates 7 check bits using a 
modified Hamming code from the 1 6 bits of data input from the Data 
Input Latch. 

SYNDROME GENERATION LOGIC 

This logic compares the check bits generated through the Check 
Bit Generator with either the check bits in the Check Bit Input Latch 
or 7 bits assigned in the Diagnostic Latch. 

Syndrome bits are produced by an exc!usive-OR of the two sets 
of bits. A match indicates no errors. If errors occur, the syndrome 
bits can be decoded to indicate the bit in error, whether 2 errors were 
detected or 3 or more errors. 

ERROR DETECTION/CORRECTION LOGIC 

The syndrome bits genera ted by th e S yndrome Logic are de- 
coded and used to control the ER ROR and MULT ERROR outputs. 
If one or more errors are d etected, ER ROR goes low. I f two or more 
errors are detected, both ERROR and MULT ERROR go low. Both 
outputs remain high when there are no errors detected. 

For single bit errors, the correction logic will complement (cor- 
rect) the bit in error, which can then be loaded into the Data Out 
Latches under the LEout control. If check bit errors need to be cor- 
rected, then the device must be operated in the Generate mode. 

CONTROL LOGIC 

The control logic determines the specific mode of operation, usu- 
ally from external control signals. However, the Internal Control 
mode allows these signals to be provided from the Diagnostic 
Latch. 



DETAILED PRODUCT DESCRIPTION 

The IDT39C60 EDC Unit contains the logic necessary to gener- 
ate check bits on a 16-bit data input according to a modified Ham- 
ming code. The EDC can compare internally generated check bits 
against those read with the 16-bit data to allow correction of any 
single bit data error and detection of all double and some triple bit 
errors. The IDT39C60 can be used for 16-bit data words (6 check 
bits), 32-bit data words (7 check bits) or 64-bit data words (8 check 
bits). 

CODE AND BYTE SELECTION 

The 3 code identification pins, ID2-0, are used to determine the 
data word size from 16, 32 or 64 bits and the byte position of each 
16-bit IDT39C60 EDC device. 

Code 16/22 refers to a 16-bit data field with 6 check bits. 

Code 32/39 refers to a 32-bit data field with 7 check bits. 

Code 64/72 refers to a 64-bit data field with 8 check bits. 

The ID2-0 of 001 is used to place the device in the Internal Control 
mode as described later in this section. 

Table 1 defines all possible identification codes. 

CHECK AND SYNDROME BITS 

The 1DT39C60 provides either check bits or syndrome bits on the 
three-state output pins SCo-e. Check bits are generated from a 
combination of the Data Input bits, while syndrome bits are an Ex- 
clusive- OR of the check bits generated from read data with the read 
check bits stored with the data. Syndrome bits can be decoded to 
determine the single bit in error or that a double error was detected. 
Some triple bit errors are also detected. The check bits are labeled: 
Co, C1, C2, C3, C4 for the 8-bit configuration 

Co, C1, C 2 , C 3 , C 4 , C 5 for the 16-bit configuration 

Co, C1 , C2, C3, C4, C5, Ce for the 32-bit configuration 

Co, C1, C2, C 3 , C 4 , C 5 , Ce, C 7 for the 64-bit configuration 

Syndrome bits are similarly labeled So through S7. 

CONTROL MODE SELECTION 

Tables 2 and 3 describe the 9 operating modes of the IDT39C60. 
The Diagnostic mode pins, D IAG MODE1-0, define 4 basic areas of 
operation, with GENERATE, CORRECT and PASSTHRU, further 
dividing operation into 8 functions with the ID2-0 defining the ninth 
mode as the Internal mode. 

Generate mode is used to display the check bits on the outputs 
SCo-e- The Diagnostic Generate mode displays check bits as stored 
in the Diagnostic Latch. 

Detect m ode prov ides an indication of errors or multiple errors on 
the outputs ERROR and MULT ERROR. Single bit errors are not 
corrected in this mode. The syndrome bits are provided on the out- 
puts SC0-6. For the Diagnostic Detect mode, the syndrome bits are 
generated by comparing the internally generated check bits from 
the Data In Latch with check bits stored in the diagnostic latch rather 
than with the check bit latch contents. 

Correct mode is similar to the Detect mode except that single bit 
errors will be complemented (corrected) and made available as in- 
put to the Data Out Latch. Again, the Diagnostic Correct mode will 
correct single bit errors as determined by syndrome bits generated 
from the Data Input and contents of the Diagnostic Latch. 

The Initialize mode provides check bits for all zero bit data. Data 
In Latch is set and latched to a logic zero and made available as 
input to the Data Out Latch. 

The Internal mode disables the external control pins DIAG 
MODEt-o, CORRECT, PASSTHRU and CODE ID to be defined by 
the Diagnostic Latch. When in the internal control mode, the data 
loaded into the diagnostic latch should have the CODE ID differ- 
ent from 001 as this would represent an invalid operation. 
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TABLE 1. 

HAMMING CODE AND SLICE IDENTIFICATION 



TABLE 2. 

DIAGNOSTIC MODE CONTROL 



CODE 


CODE 


CODE 


HAMMING CODE 


ID 2 


IDi 


IDo 


AND SLICE SELECTED 











Code 16/22 








1 


Internal Control Mode 





1 





Code 32/39, Bytes and 1 





1 


1 


Code 32/39, Bytes 2 and 3 


1 








Code 64/72, Bytes and 1 


1 





1 


Code 64/72, Bytes 2 and 3 


1 


1 





Code 64/72, Bytes 4 and 5 


1 


1 


1 


Code 64/72, Bytes 6 and 7 



DIAG 
MODE1 


DIAG 
MODEo 


DIAGNOSTIC MODE SELECTED 








Non-diagnostic mode. The EDC functions 
normally in all modes. 





1 


Diagnostic Generate. The contents of the 
Diagnostic Latch are substituted for the 
normally generated check bits when in the 
Generate mode. The EDC functions normally in 
the Detect or Correct modes. 


1 





Diagnostic Detect/Correct In the Detect or 
Correct mode, the contents of the Diagnostic 
Latch are substituted for the check bits normally 
read from the Check Bit Input Latch. The EDC 
functions normally in the Generate mode. 


1 


1 


Initialize. The outputs of the Data Input Latch 
are forced to zeroes and the check bits gener- 
ated correspond to the all zero data. The latch is 
not reset, a functional difference from the 
Am2960. 



TABLE 3. 

IDT39C60 OPERATING MODES 



OPERATING 
MODE 


DM1 DM0 




CORRECT 


PASS- 
THRU 


DATA OUT LATCH 
(LE ut= HIGH) 


SC0-6 

(UEsc = LOW) 


ERROR 


GENERATE 


MULT ERROR 


Generate 




1 





X 





- 


Check Bits Generated from Data 
In Latch 


High 


Detect 



1 


1 








Data In Latch 


Syndrome Bits Data In/Check 
Bit Latch 


Error Dep (1) 


Correct 



1 


1 


1 





Data In Latch with 
Single Bit Correction 


Syndrome Bits Data In/Check 
Bit Latch 


Error Dep 


PASSTHRU 




1 

1 


X 


X 


1 


Data In Latch 


Check Bit Latch 


High 


Diagnostic Generate 


1 





X 





- 


Check Bits from Diagnostic Latch 


High 


Diagnostic Detect 


1 


1 








Data In Latch 


Syndrome Bits Data In/Diagnostic 
Latch 


Error Dep 


Diagnostic Correct 


1 


1 


1 





Data In Latch with 
Single Bit Correction 


Syndrome Bits Data In/Diagnostic 
Latch 


Error Dep 


Initialization Mode 


1 1 


X 


X 


X 


Data In Latch 
Set to 0000 


Check Bits Generated from Data 
In Latch (0000) 


- 


Internal Mode 


ID2-0 = 001 (Control Signals ID2-0. DIAG MODE^o. CORRECT and PASSTHRU 
are taken from the Diagnostic Latch) 



NOTE: 

1. ERROR DEP (ErrorDependent): ERROR wiflbelowforsingleormultipleerrors, with MULT ERROR lowfordouble or multiple errors. Both signals arehigh 
for no errors. 



S8-60 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



1 6-BIT DATA WORD CONFIGURATION 

Figure 1 indicates the 22-bit data format for two bytes of data and 
6 check bits. 



A single IDT39C60 EDC Unit, connected as shown in Figure 2, 
provides all logic needed for single bit error correction and double 
bit error detection of a 1 6-bit data field. Tha identification code 1 6/22 
indicated 6 check bits are required. Tha CBe pin is, therefore, a 
"Don't Care" and ID 2 , IDi, ID = 000. 



DATA 






CHECK BITS 






BYTE! 


BYTEq 


Co 


Ci 


c 2 


c 3 


c 4 


c 5 



15 



8 7 



USES MODIFIED HAMMING CODE 16/22 
16 DATA BITS WITH 6 CHECK BITS 

Figure 1. 16-Bit Data Format 



INPUT CHECK BITS 
FOR 16-BIT CONFIGURATION 



DATAo_ 15 



^ TIETO* 

Co Ci C 2 C3 C 4 C5 Vcc 



f 




I j I I | | I 


DATA 0-1 5 
ERROR 

MUET 
ERROR 

SC 


SCi 


CBq CBj CB2 CB3 CB4 CB5 CBg 
IDT39C60EDC CODE ID 
SC2 SC3 0C4 SUg SCg 



000 



* * * t 

/Cq Y S 2 /C 2 Y S 4 /C 4 i HI 



Sq/Cq 



Si/C t 



S3/C3 



S5/C5 



HIGH 




SYNDROME/CHECK BIT OUTPUTS 
Figure 2. 16-Bit Configuration 



Table 3 describes the operating modes available. The output pin 
SCe, is forced high for either syndrome or check bits since only 
6 check bits are used for the 16/22 code. 



Table 4 indicates the data bits participating in the check bit gen- 
eration. For example, check bit CO is the Exclusive-OR function or 
the 8 data input bits marked with an X. Check bits are generated and 
output in the Generate and Initialization mode. Check bits are 
passed as stored in the PASSTHRU or Diagnostic Generate mode. 



TABLE 4. 16-BIT MODIFIED HAMMING CODE-CHECK BIT ENCODE CHART 


(i) 












GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even <XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 



NOTE: 

1. The check bit is generated as either an XOR or XNOR of the eight data bits noted by an "X" in the table. 



Syndrome bits are generated by an Exclusive-OR of the gener- 
ated check bits with the read check bits. For example, SX is the XOR 
of check bits CX from those read with those generated. Table 5 
indicates the decoding of the six syndrome bits to indicate the bit in 
error for a single bit error or whether a double or triple bit error was 
detected. The all zero case indicates no errors detected. 

In the Correct mode, the syndrome bits are used to complement 
(correct) single bit errors in the data bits. For double or multiple error 



detection, the data available as input to the Data Out Latch is not 
defined. 

Table 6 defines the bit definition for the Diagnostic Latch. As de- 
fined in Table 3, several modes will use the Diagnostic check bits 
to determine syndrome bits or to pass as check bits to the SC0-5 
outputs. The Internal mode substitutes the indicated bit position for 
the external control signals. 
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TABLES. 

SYNDROME DECODE TO BIT-IN-ERROR 

(16-BIT CONFIGURATION) 



TABLE 6. 
DIAGNOSTIC 



LATCH LOADING -16-BIT FORMAT 





| HEX 





1 


2 


3 




SYNDROME ? 5 
BITS b4 

S3 S 2 Si S 







1 


1 



1 

1 


HEX 








* 


C4 


C5 


T 


1 


1 


CO 


T 


T 


14 


2 


10 


C1 


T 


T 


M 


3 


11 


T 


2 


8 


T 


4 


10 


C2 


T 


T 


15 


5 


10 1 


T 


4 


10 


T 


6 


110 


T 


3 


9 


T 


7 


111 


M 


T 


T 


M 


8 


10 


C3 


T 


T 


M 


9 


10 1 


T 


5 


11 


T 


A 


10 10 


T 


6 


12 


T 


B 


10 11 


1 


T 


T 


M 


C 


1 10 


T 


7 


13 


T 


D 


110 1 





T 


T 


M 


E 


1110 


M 


T 


T 


M 


F 


1111 


T 


M 


M 


T 



NOTES: 

* = No errors detected 

# = The number of the single bit-in-error 
T = Two errors detected 

M = Three or more errors detected 



DATA BIT 


INTERNAL FUNCTION 





Diagnostic Check Bit 


1 


Diagnostic Check Bit! 


2 


Diagnostic Check Bit 2 


3 


Diagnostic Check Bit 3 


4 


Diagnostic Check Bit 4 


5 


Diagnostic Check Bit s 


6,7 


Don't Care 


8 


CODE ID 


9 


CODE ID! 


10 


CODE ID 2 


11 


DIAG MODE 


12 


DIAG MODEi 


13 


CORRECT 


14 


PASS THRU 


15 


Don't Care 



Vcc" 
UE SIGNAL - 



_r 



DATA CHECK BITS 



D15-8 
0~E BYTE1 

0~E BYTE0 
ERROR 



''8 

J 



''6 

I 



CBn. 



IDT39C60 



MULT ERROR 



1 



CB 5 



SCq-4 



t t y 

ERROR MULT ERROR SYNDROMES/ 
CHECK BITS 



Figure 3. 8-Bit Configuration 
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32-BIT DATA WORD CONFIGURATION 

Two IDT39C60 EDC Units, connected as shown in Figure 5, pro- 
vide all logic needed for single bit error correction and double bit 
error detection of a 32-bit data field. The Identification code 32/39 
indicates 7 check bits are required. Table 1 gives the ID2, ID1, 1 Do 
values needed for distinguishin g the by te 0/ 1 from byte 2/3 . Valid 
syndrome, check bits and the ERROR and MULT ERROR signal 
come from the byte 2/3 unit. Control signals not indicated are con- 
nected to both units in parallel. The OEsc always enables the SCo-e 
outputs of byte 0/1 , but must be used to select data check bits or 
syndrome bits fed back from the byte 2/3 for data correction modes. 

Data In bits through 15 are connected to the same numbered 
inputs of the byte 0/1 EDC unit, while Data In bits 16 through 31 are 
connected to byte 2/3 Data Inputs to 15, respectively. 

Figure 4 indicates the 39-bit data format of 4 bytes of data and 
7 check bits. Check bits are input to the byte 0/1 unit through a 
tri-state buffer unit such as the IDT74FCT244. Correction of single 
bit errors of the 32-bit configuration requires a feedback of syn- 
drome bits from byte 2/3 into the byte 1/0 unit. The MUX shown on 
the functional block diagram is used to select the CB0-6 pins as the 
syndrome bits rather than internally generated syndrome bits. 

Table 3 describes the operating modes available for the 32/39 
configuration. 

Syndrome bits are generated by an Exclusive-OR of the gener- 
ated check bits with the read check bits. For example, S n istheXOR 
of check bits C n from those read with those generated. Table 7 indi- 
cates the decoding of the 7 syndrome bits to determine the bit in 
error for a single bit error or whether a double or triple bit error was 
detected. The all zero case indicates no errors detected. 

In the Correct mode, the syndrome bits are used to complement 
(correct) single bit errors in the data bits. For double or multiple error 
detection, the data available as input to the Data Out Latch is not 
defined. 

Performance data is provided in Table 8 in relating a single 
IDT39C60 EDC with the two cascaded units of Figure 5. As indi- 
cated, a summation of propagation delays is required from the cas- 
cading arrangement of EDC units. 

Table 9 defines the bit definition for the Diagnostic Latch. As 
defined in Table 3, several modes wiil use the Diagnostic check bits 
to determine syndrome bits or to pass as check bits to the SC0-6 out- 
puts. The Internal mode substitutes the indicated bit position for the 
external control signals. 

Table 10 indicates the Data Bits participating in the check bit 
generation. For example, check bit Co is the Exclusive-OR function 
of the 16 data input bits marked with an X. Check bits are generated 
and output in the Generate and Initialization mode. Check bits are 
passed as stored in the PASSTHRU or Diagnostic Generate mode. 



TAE 
SYI\ 


ILE7. 

IDROME DECODE TO BIT-IN-ERROR (32-BIT) 


I HEX 





1 


2 


.3 


4 


5 


6 


7 




s 6 

SYNDROME s 
BITS S4 

S3 S2 Si So 










1 




1 




1 

1 


1 




1 

1 


1 
1 



1 
1 
1 


HEX 








* 


C4 


C5 


T 


C6 


T 


T 


30 


1 


1 


CO 


T 


T 


14 


T 


M 


M 


T 


2 


0-0.1 


C1 


T 


T 


M 


T 


2 


24 


T 


3 


11 


T 


18 


8 


T 


M 


T 


T 


M 


4 


10 


C2 


T 


T 


15 


T 


3 


25 


T 


5 


10 1 


T 


19 


9 


T 


M 


T 


T 


31 


6 


110 


T 


20 


10 


T 


M 


T 


T 


M 


7 


111 


M 


T 


T 


M 


T 


4 


26 


M 


8 


10 


C3 


T 


T 


M 


T 


5 


27 


T 


9 


10 1 


T 


21 


11 


T 


M 


T 


T 


M 


A 


10 10 


T 


22 


12 


T 


1 


T 


T 


M 


B 


10 11 


17 


T. 


T 


M 


T 


6 


28 


T 


C 


110 


T 


23 


13 


T 


M 


T 


T 


M 


D 


110 1 


M 


T 


T 


M 


T 


7 


29 


T 


E 


1110 


16 


T 


T . 


M 


T 


■M 


M 


T 


F 


1111 


T 


M 


M 


T 





T 


T 


M 



NOTES: 

* = No errors detected 

Number = The number of the single bit-in-error 

T = Two errors detected 

M - Three or more errors detected 

TABLE 8. 

KEY AC CALCULATIONS 

FOR THE 32-BIT CONFIGURATION 



32-BIT 
PROPAGATION DELAY 


COMPONENT DELAY 

FROM IDT39C60 
AC SPECIFICATIONS 


FROM 


TO 


DATA 


Check Bits Out 


(DATA to SC) + (CB to SC, CODE ID 011) 


DATA 


Corrected 
DATA Out 


(DATA to SC) + (CB to SC, Code ID 011) + 
(CB to DATA, CODE ID 010) 


DATA 


Syndromes Out 


(DATA to SC) + (CB to SC, CODE ID 011) 


DATA 


ERROR for 
32 Bits 


(DATA to SC) + (CB to ERROR, CODE ID 
011) 


DATA 


MULT ERROR 
for 32 Bits 


(DATA to SC) + (CB to MULT ERROR, 
CODE ID 011) 





DATA 








CHECK BITS 








BYTE 3 


BYTE 2 


BYTE! 


BYTE 


Co 


C1 


C 2 


C3 


c 4 


c 5 


c 6 



31 24 23 1615 8 7 

USES MODIFIED HAMMING CODE 32/39 
32 DATA BITS WITH 7 CHECK BITS 

Figure 4. 32-Bit Data Format 
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DATA 16 _ 31 

DATAo_ 15 



INPUT CHECK BITS 



C Ci C2 C3 C 4 C5 Ce j|DTFCT240J 



TABLE 9. 

DIAGNOSTIC LATCH LOADING -32-BIT FORMAT 



1 ^ 1 

IDT74FCT244 



DATA CB CB, CB 2 CB 3 CB 4 CB 5 CB 6 

IDT39C60EDC OT « 

BYTE AND 1 

CODE ID 

SCq SC-| SC 2 SC3 SC4 0C5 sc@ 



1 



1 



010 



DATA CB CB! CB 2 CB 3 CB 4 CB 5 CB 6 

IDT39C60 EDC ^ sc 

BYTE 2 AND 3 
MULT ERROR CODE ID 



ERROR SC SC, SC 2 SC 3 SC 4 SC 5 SC 6 



ERROR 
MULT ERROR 



011 



Sq/Go S2/C2 S4/C4 Sq/Cq 
V ^ S1/C1 S3 / C3 S5/C5 J 

SYNDROME/CHECK BIT OUTPUTS 



Figure 5. 32-Bit Configuration 
TABLE 10. 32-BIT MODIFIED HAMMING CODE- 



DATA BIT 


INTERNAL FUNCTION 





Diagnostic Check Bit 


1 


Diagnostic Check Bit! 


2 


Diagnostic Check Bits 


3 


Diagnostic Check Bit3 


4. 


Diagnostic Check Bit4 


5 


Diagnostic Check Bits 


6 


Diagnostic Check Bit 6 


7 


Don't Care 


8 


Slice 0/1 -CODE IDo 


9 


Slice 0/1 -CODE ID, 


10 


Slice 0/1 -CODE ID 2 


11 


Slice 0/1 -DIAG MODE 


12 


Slice 0/1 -DIAG MODE, 


13 


Slice 0/1 -CORRECT 


14 


Slice 0/1 -PASSTHRU 


15 


Don't Care 


16-23 


Don't Care 


24 


Slice 2/3 -CODE ID 


25 


Slice 2/3 -CODE ID 1 


26 


Slice 2/3 - COD E ID 2 


27 


Slice 2/3-DIAG MODE 


28 


Slice 2/3-DIAG MODE i 


29 


Slice. 2/3 -CORRECT 


30 


Slice 2/3 -PASS THRU 


31 


Don't Care 



CHECK BIT ENCODE CHART 



GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


C 


Even (XOR) 


X 








X 




X 


X 


X 


X 




X 






X 




C1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








c 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C e 


Even (XOR), 


X 


X 


X 


X 


X 


X 


X 


X 




















GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 










X 




X 


X 




X 


C1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 
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64-BIT DATA WORD CONFIGURATION 

The IDT39C60 EDC Units connected with the MSI gates, as 
shown in Figure 6, provide the logic needed for single bit error cor- 
rection and double bit error detection of a 64-bit dataf ield. The Iden- 
tification code 64/72 is used, indicating 8 check bits are required. 
Check bits and Syndrome bits are generated external to the 
1DT39C60 EDC using Exclusive-OR gates. For error correction, the 
syndrome bits must be fed back to the CBo-e inputs. Thus, external 
tri-state buffers are used to select between the check bits read in 
from m emory a nd the syndrome bits being fed back. 

The ERROR sign al is low for one or more errors detected. From 
any of the 4 devices, MULT ERROR is low for some double bit errors 
and for all three bit errors. Both are high otherwise. The DOUBLE 
ERROR signal is high only when a double bit error is detected. 

Figure 6 indicates the 72-bit data format of eight bytes of data and 
8 check bits. Check bits are input to the various units through a 
tri-state buffer such as the IDT74FCT244. Correction of single bit 
errors of the 64-bit configuration requires a feedback of syndrome 
bits as generated external to the IDT39C60 EDC. The MUX shown 
on the functional block diagram is used to select the CBo-e pins as 
the syndrome bits rather than internally generated syndrome bits. 

Table 3 describes the operating modes available for the 64/72 
configuration. 



Syndrome bits are generated by an Exclusive-OR of the gener- 
ated check bits with the read check bits. For example, S n is the XOR 
of check bits C n from those read with those generated. Table 1 1 
indicates the decoding of the 8 syndrome bits to determine the 
bit in error for a single bit error or whether a double or triple bit error 
was detected. The all zero case indicates no errors detected. 

In the Correct mode, the syndrome bits are used to complement 
(correct) single bit errors in the data bits. For double or multiple error 
detection, the data available as input to the Data Out Latch is not 
defined. 

Performance data is provided in Table 12 in relating a single 
IDT39C60EDC with the four units of Figure 7. Delay through the 
Exclusive-OR gates and the 3-state buffer must be included. 

Table 13 indicates the Data Bits participating in the check bit 
generation. For example, check bit Co is the Exclusive-OR function 
of the 32 data input bits marked with an X. Check bits are generated 
and output in the Generate and Initialization mode. In the 
PASSTHRU mode, the contents of the check bit latch are passed 
through the external Exclusive-OR gates and appear inverted at 
the outputs labeled Co to C7. 

Table 14 defines the bit definition for the Diagnostic Latch. As 
defined in Table 3, several modes will use the Diagnostic check bits 
to determi ne syndrome bits or to pass as check bits to the SCVe out- 
puts. The Internal control mode substitutes the indicated bit position 
for the external control signals. 









DATA 












CHECK BITS 












BYTE 7 


BYTE 6 


BYTE5 


BYTE 4 


BYTE 3 


BYTE 2 


BYTE, 


BYTEq 


Co 


C1 


C 2 


c 3 


c 4 


c 5 


c 6 


c 7 




63 56 


55 48 


47 40 


39 32 


31 24 
US 


23 16 

SES MODI 
64 DATA E 


15 8 

RED HAM 
3ITS WITH 


7 

MING CO 
\ 8 CHEC 


DE64/ 
KBITS 


72 

















Figure 6. 64-Bit Data Format 



TABLE 11. SYNDROME DECODE TO BIT-IN-ERROR (64-BIT CONFIGURATION) 












| HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




s 7 

SYNDROME S 6 
BITS S 5 

s 4 

S3 S2 Si So 












1 





1 





1 
1 



1 





1 

1 




1 
1 





1 
1 
1 


1 





1 




1 


1 

1 



1 

1 ' 

1 


1 
1 




1 
1 

1 


1 
1 
1 



1 
1 
1 
1 


HEX 








* 


C4 


C5 


T 


C6 


T 


T 


62 


C7 


T 


T 


46 


T 


M 


M 


T 


1 


1 


CO 


T 


T 


14 


T 


M 


M 


T 


T 


M 


M 


T 


M 


T 


T 


30 


2 


10 


C1 


T 


T 


M 


T 


34 


56 


T 


T 


50 


40 


T 


M 


T 


T 


M 


3 


11 


T 


18 


8 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


2 


24 


T 


4 


10 


C2 


T 


T 


15 


T 


35 


57 


T 


T 


51 


41 


T 


M 


T 


T 


31 


5 


10 1 


T 


19 


9 


T 


M 


T 


T 


63 


M 


T 


T 


47 


T 


3 


25 


T 


6 


110 


T 


20 


10 


T 


M 


T 


T 


M 


M 


T 


T 


M 


. T 


4 


26 


T 


7 


111 


M 


T 


T 


M 


T 


36 


58 


T 


T 


52 


42 


T 


M 


T 


T 


M 


8 


10 


C3 


T 


T 


M 


T 


37 


59 


T 


T 


53 


43 


T 


M 


T 


T 


M 


9 


10 1 


T 


21 


11 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


5 


27 


T 


A 


10 10 


T 


22 


12 


T 


33 


T 


T 


M 


49 


T 


T 


M 


T 


6 


28 


T 


B 


10 11 


17 


T 


T 


M 


T 


38 


60 


T 


T 


54 


44 


T 


1 


T 


T 


M 


C 


110 


T 


23 


13 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T...<--, 


7 


29 


T 


D 


110 1 


M 


T 


T 


M 


T 


39 


61 


T 


T 


55 


45 


T 


M 


T 


T 


M 


E 


1110 


16 


T 


T 


M 


T 


M 


M 


T 


T 


M 


M 


T 





T 


T 


M 


F 


1111 


T 


M 


M 


T 


32 


T 


T 


M 


48 


T 


T 


M 


T 


M 


M 


T 



NOTE: 

* = No errors detected, T = Two errors detected, Number = The number of the single bit-in-error, M = Three or more errors detected 
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C 5 C 4 C 3 C2C 1 C Di5-o 



i? "-^^^^ 




NOTES: J DOUBLE ERROR 

1. In PASSTHRU mode the contents of the Check Latch appear on the XOR outputs inverted. 

2. In Diagnostic Generate mode the contents of the Diagnostic Latch appear on the XOR outputs inverted. 

Figure 7. 64-Bit Configuration 

TABLE 12. KEY AC CALCULATIONS FOR THE 
64-BIT CONFIGURATION 



64-BIT 
PROPAGATION DELAY 


COMPONENT DELAY 

FROM IDT39C60 
AC SPECIFICATIONS 


FROM 


TO 


DATA 


Check Bits Out 


(DATA to SC) + (XOR Delay) 


DATA 


Corrected 
DATA Out 


(DATA to SC) + (XOR Delay) + (Buffer 
DELAY) + (CB to DATA, CODE ID 1xx) 


DATA 


Syndromes 


(DATA to SC) + (XOR Delay) 


DATA 


ERROR for 
64-Bits 


(DATA to SC) + (XOR Delay) + (NOR 
Delay) 


DATA 




(DATA to SC) + (XOR Delay) + (Buffer 
Delay) + (CB to MULT ERROR, CODE 
ID 1xx) 


MULT ERROR 
for 64-Bits 


DATA 


DOUBLE 
ERROR for 
64-Bits 


(DATA to SC) + (XOR Delay) + 
(XOR/NOR Delay) 1 
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TABLE 13. 64-BIT MODIFIED HAMMING CODE -CHECK BIT ENCODE CHART (1) 


GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C e 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















c 7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 




















GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C 6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 




GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C 6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















c 7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 




GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








c 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C 6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 



















NOTE: 

1. The check bit is generated as either an XOR or XNOR of the 32 data bits noted by an "X" in the table. 
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TABLE 14. 

DIAGNOSTIC LATCH LOADING -64-BIT FORMAT 



DATA BIT 


INTERNAL FUNCTION 





Diagnostic Check Bit 


1 


Diagnostic Check Bit i 


2 


Diagnostic Check Bit 2 


3 


Diagnostic Check Bit 3 


4 


Diagnostic Check Bit 4 


5 


Diagnostic Check Bit 5 


6,7 


Don't Care 


8 


Slice 0/1 -CODE IDo 


9 


Slice 0/1 -CODE ID! 


10 


Slice 0/1 -CODE ID 2 


11 


Slice 0/1 -DIAGMODEq 


12 


Slice 0/1 -DIAG MODE! 


13 


Slice 0/1 -CORRECT 


14 


Slice 0/1 -PASSTHRU 


15 


Don't Care 


16-23 


Don't Care 


24 


Slice 2/3 - CODE ID 


25 


Slice 2/3- CODE ID! 


26 


Slice 2/3 -CODE I D 2 


27 


Slice 2/3 -DIAGMODEq 


28 


Slice 2/3-DIAG MODE1 


29 


Slice 2/3 -CORRECT 


30 


Slice 2/3- PASSTHRU 



DATA BIT 


INTERNAL FUNCTION 


31 


Don't Care 


32-37 


Don't Care 


38 


Diagnostic Check Bite 


39 


Don't Care 


40 


Slice 4/5 -CODE IDo 


41 


Slice 4/5 -CODE ID! 


42 


Slice 4/5 - CODE ID 2 


43 


Slice 4/5 -Dl AG MODEo 


44 


Slice 4/5-DIAG MODEi 


45 


Slice 4/5 -CORRECT 


46 


Slice 4/5 -PASSTHRU 


47 


Don't Care 


48-54 


Don't Care 


55 


Diagnostic Check Bit 7 


56 


Slice 6/7 - CODE JD 


57 


Slice 6/7 -CODE ID! 


58 


Slice 6/7 - CODE ID 2 


59 


Slice 6/7 -Dl AG MODEo 


60 


Slice 6/7 -DIAGMODE1 


61 


Slice 6/7-CORRECT 


62 


Slice 6/7- PASSTHRU 


63 


Don't Care 



Some multiple errors will cause a data bit to be inverted. For 
example, in the 16-bit mode where bits 8 and 13 are in error, the 
syndrome 1 1 1 1 00 {So, §, Sa S 3 S4, S 5 ) is produced. The bit-in-error 
decoder receives the syndrome 11100 (So, S„ S2, S3, 84) which it 
decodes as a single error in data bit and inverts that bit. Figure 8 
indicates a method for inhibiting correction when a multiple error 
occurs. 



DATA 



CHECK BITS 



CORRECT 



) 


1 


' 


' 




IDT39C60 
ERROR 


CORRECT 

flfULT 
ERROR 
















' 


< 

1 






1 


f 







Figure 8. Inhibition of Data Modification 
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FUNCTIONAL EQUATIONS 

The following equations and tables describe in detail how the 
output values of the IDT39C60 EDO are determined as a function of 



the value of the inputs and the internal states. Be sure to carefully 
read the following definitions of symbols before examining the 
tables. 



DEFINITIONS 

D| 4- DATAi if LE in is HIGH or the output of bit i of the Data Input Latch if LE tN is LOW 

C, 4- CB, if LE IN is HIGH or the output of bit i of the Check Bit Latch if LE, N Is LOW 

DLi 4- Output of bit i of the Diagnostic Latch 

S, 4- Internally generated syndromes (same as outputs of SC| if outputs enabled) 

PA 4- D D, ® D 2 D 4 D 8 $ Dfe D 10 D 1Z 

PB ^- D o D, D 2 D 3 D 4 D 5 D 6 D 7 

PC ^D 8 0Db0D 1 o0D, 1 0D,2 0D 13 0D 14 

PD 4- D D3 D 4 D 7 D 9 D 1O D 13 D t5 

PE f- Db0 D, D 5 D 6 D 7 D n D 12 D 13 

PF 4- D 2 D 3 D 4 D 5 D 6 D 14 D 15 

PG, 4- D, D 4 D 6 D 7 

PG 2 4- 0^02 030 05 

PG 3 4- [^® Dfc® D t1 0D 14 

PG 4 4- D 1O D 12 D 13 D 15 

Error Signals 

ERRO~R: 4- (ST. (ID, + |D 2 )) .35.3?.35-$2.5T.50~ + GENERATE + INITIALIZE + PASSTHRU 

MULT ERROR: 

(16 and 32-Bit M odes) 4- ((S6- ID O0S 50S40S30S20S1 0SO) (ERROR) + TOME + GENERATE + PASSTHRU + INITIALIZE 
MULT ERROR: (64-Bit Modes) 4-TUfflE" + GENERATE + PASSTHRU + INITIALIZE 



TABLE 


15. TOME (THREE OR MORE ERRORS)™ 
























I HEX 





1 


2 


3 


4 


5 


6 


7 




S 6 

SYNDROME^ S* 

BITS s 4 5 

S 2 S, Sq s 3 





1 






1 1 

1 




1 







1 



1 




1 1 
1 1 

1 


1 






1 




1 


1 


1 




1 



1 

1 


1 
1 




1 
1 



1 


1 1 
1 1 
1 1 
1 


HEX 


8 























1 


1 




1 






1 


1 9 


1 




1 






1 










1 


1 




1 




1 


1 


2 A 


1 






1 








1 
















1 


1 


3 B 


1 1 


1 












1 
















1 


1 


4 C 


1 




1 
















1 












1 


5 D 


10 1 


1 


1 
















1 












1 


6 E 


1 1 


1 






1 




1 


1 










1 




1 


1 




7 F 


111 


1 






1 




1 


1 










1 




1 


1 


1 




NOTES: 

1. S6, S5, . . . SO are internal syndromes except in Modes 010, 100, 101, 1 10. 1 1 1 (CODE ID 2 , \Di , ID ). In these modes, the syndromes are input over the 
check bit lines. S6 4- C6, S5 4— C5, . . . S1 4- CI. SO 4- CO. 

2. The S6 internal syndrome is always forced to in CODE ID 000. 

SC OUTPUTS 

Tables 16, 17, 18, 19, 20 show how outputs SC^ are generated in each control mode for various CODE IDs (internal control mode not 
applicable). 

TABLE 16. GENERATE MODE (Check Bits) 



GENERATE 
MODE (CHECK BITS) 


CODEID2-0 


000 


010 


011 


100 


101 


110 


111 


SCo4- 


PG 2 PG 3 


PQi pg 3 


PG 2 PG 4 
0CB o 


PG 2 PG 3 


PG 2 PG 3 


PG!0PG 4 


PGi PG 4 


SCi 4- 


PA 


PA 


PA0CBi 


PA 


PA 


PA 


PA 


sc 2 <- 


PD 


PD* 


PD CB 2 


PD 


PD 


PD 


PD 


SC 3 4- 


FE 


FE 


PE CB 3 


^E 


PE 


PE 


PE 


sc 4 <- 


PF 


PF 


PF CB4 


PF 


PF 


PF 


PF 


SC 5 4- 


PC 


PC 


PC CB 5 


PC 


PC 


PC 


PC 


sc 8 <<- 


1 


PB 


PC CBe 


PB 


PB 


PB 


PB 
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TABLE 17. DETECT AND CORRECT MODES (Syndromes) 


DETECT AND CORRECT 
MODES (SYNDROMES) 


CODEID2.0 


000 


010 


0110) 


100 


101 


110 


111 


sc +- 


PG 2 PG 3 
©CO 


PG, PG 3 
0CO 


PG 2 PG 4 
0CB o 


PG 2 PG 3 
0CO 


PG 2 PG 3 


PGt0 PG 4 


PG t 0PG 4 


SCi 4- 


PA0C1 


PA0C1 


PA0CBi 


PA0C1 


PA 


PA 


PA 


SC 2 4- 


FD0C2 


PT5 0C2 


PD CB 2 


FE0C2 


PD 


PD 


PD 


SC3 4— 


FE0C3 


PE0C3 


PE CB 3 


FE0C3 


PE 


PE 


PE 


SC 4 4- 


PF0C4 


PF0C4 


PF CB 4 


PF0C4 


PF 


PF 


PF 


SC54- 


PC0C5 


PC0C5 


PC0CB 5 


PC0C5 


PC 


PC 


PC 


sc 6 4- 


1 


PB0C6 


PC CB 6 


PB 


PB 


PB0C6 


PB0C6 



NOTE: 

1. In CODE ID 2 -o 011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 



NOTE: 

1. In CODE ID 2 ^ 011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

TABLE 19. DIAGNOSTIC GENERATE MODE 



NOTE: 

1. In CODE ID 2 _ 011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

TABLE 20. PASSTHRUMODE 



TABLE 18. DIAGNOSTIC DETECT AND CORRECT MODE 








DIAGNOSTIC 

DETECT AND CORRECT 

MODE 


CODEID2-0 


000 


010 


on* 1 ) 


100 


101 


110 


111 


SC «- 


PG 2 PG 3 
0DL o 


PGi PG3 
0DL o 


PG 2 PG 4 
0CB o 


PG 2 PG 3 
0DL o 


PG 2 PG 3 


PG t PG 4 


PG! PG 4 


SCi 4- 


PA0DL! 


PA0DLi 


PA0CB! 


PA0DLi 


PA 


PA 


PA 


SC 2 <- 


P3 0DL2 


PT5 0DL 2 


PD CB 2 


FD0DL 2 


PD 


PD 


PD 


SC 3 4- 


PH0DL 3 


PH0DL 3 


PE CB 3 


PE0DL 3 


PE 


PE 


PE 


SC4 4- 


PF0DL 4 


PF0DL 4 


PF CB 4 


PF0DL 4 


PF 


PF 


PF 


SC5 4- 


PC0DL 5 


PC0DL 5 


PC0CB 5 


PC DL 5 


PC 


PC 


PC 


SC 6 4- 


1 


PB0DL 6 


PC CB 6 


PB 


PB 


PB0DLe 


PB DL7 



DIAGNOSTIC 
GENERATE MODE 


CODE ID2-0 


000 


010 


011 0) 


100 


101 


110 


111 


sc <- 


DL 


DL 


CB 


DL 






1 


SC1 «- 


DL, 


DL t 


CB1 


DL, 






1 


SC 2 4- 


DL 2 


DL 2 


CB 2 


DL 2 






1 


SC 3 4- 


DL3 


DL 3 


CB 3 


DL 3 






1 


SC 4 4- 


DL 4 


DL 4 


CB 4 


DL 4 






1 


SC 5 4- 


DL5 


DL 5 


CB 5 


DL 5 






1 


SC 6 4- 


1 


DL 6 


CB 6 


1 




DL 6 


DL 7 



PASSTHRU 

MODE 


CODEID2-0 


000 


010 


011<'> 


100 


101 


110 


111 


SC 4- 


Co 


Co 


CB 


Co 








SCi 4- 


C1 


Ci 


CB! 


C1 








SC 2 4- 


c 2 


C2 


CB2 


c 2 








sc 3 +- 


C3 


C3 


CB 3 


C3 








SC 4 4- 


c 4 


c 4 


CB 4 


c 4 








SC 5 +- 


c 5 


c 5 


CB 5 


c 5 








SC 6 4- 


1 


c 6 


CB 6 


1 




c 6 


c 6 



NOTE: 

1. In CODE ID 2 _ ° 11 the Check Bit Latch is forced transparent; the Data Latch operates normally. 
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TABLE 21. CODEID 2 -o= 000 ( 



Ss 

s 4 

S2 Si S3 










1 




1 





1 

1 


1 




1 


1 


1 
1 



1 

1 
1 








- 


- 


- 


5 


- 


11 


14 


- 





1 


- 


1 


2 


6 


8 


12 


- 


- 


1 





- 


- 


3 


7 


9 


13 


15 


- 


1 


1 


- 





4 


- 


10 


- 


- 


- 



NOTE: 

1 . Unlisted S combinations are no correction. 



TABLE 22. CODEID 2 -o= 01 ( 



C 2 C t C3 




1 







1 



1 




1 
1 





1 
1 
1 


1 





1 




1 


1 



1 




1 

1 
1 








- 


11 


14 


- 


- 


- 


- 


5 





1 


8 


12 


- 


- 


- 


1 


2 


6 


1 





9 


13 


15 


- 


- 


- 


3 


7 


1 


1 


10 


- 


- 


- 


- 





4 


- 



NOTE: 

1. Unlisted Cn combinations are no correction. 



TABLE 23. CODE ID 2 _ = 011 < 1) 



S 2 S! S3 












1 





1 







1 
1 


1 
1 




1 

1 


1 


1 

1 
1 



1 

1 
1 
1 








- 


- 


- 


5 


_ 


11 


14 


_ 





1 


- 


1 


2 


6 


8 


12 


- 


_ 


1 





- 


- 


3 


7 


9 


13 


15 


- 


1 


1 


- 





4 


- 


10 


- 


- 


- 



NOTE: 

1. Unlisted S combinations are no correction. 



TABLE 24. CODE ID 2 _ 


0= " 


100° 


) 








C 














1 


1 


1 


1 


c 6 














1 


1 


1 


1 


c 5 


1 


1 


1 


1 














c 4 








1 


1 








1 


1 


C 2 Ci C3 





1 





1 





1 





1 








- 


11 


14 


- 


- 


- 


- 


5 





1 


8 


12 


- 


- 


- 


1 


2 


6 


1 





9 


13 


15 


- 


- 


- 


3 


7 


1 


1 


10 


- 


- 


- 


- 





4 


- 



NOTE: 

1 . Unlisted Cn combinations are no correction. 



NOTE: 

1. Unlisted Cn combinations are no correction. 



TABLE 25. CODE ID 2 . 


0= ' 


101 ( 


) 








C 














1 


1 


1 




c 6 














1 


1 


1 




c 5 














1 


1 


1 




c 4 








1 


1 








1 




C 2 Ci C3 





1 





1 





1 













- 


- 


- 


5 


- 


11 


14 


- 





1 


- 


1 


2 


6 


8 


12 


- 


- 


1 





- 


- 


3 


7 


9 


13 


15 


- 


1 


1 


- 





4 


-. 


10 


'- 


- 


- 



TABLE 26. CODE ID 2 . 


0= ' 


110 < 1) 








Co 














1 


1 


1 


1 


c 6 


1 


1 


1 


1 














c 5 














1 


1 


1 


1 


c 4 








1 


1 








1 


1 


C 2 Ct C3 





1 





1 





1 





1 








- 


- 


- 


5 


- 


11 


14 







1 


- 


1 


2 


6 


8 


12 


- 


- 


1 





- 


- 


3 


7 


9 


13 


15 


- 


1 


1 


- 





4 


- 


10 


- 


- 


- 



NOTE: 

1 . Unlisted Cn combinations are no correction. 



TABLE 27. CODE ID 2 _ 


0= ' 


111 (1 


) 








C 











O 


1 


1 


1 


1 


c 6 


1 


1 


1 


1 














C5 


1 


1 


1 


1 














c 4 








1 


1 








1 


1 


C 2 Ci C3 





1 





1 





1 





1 








- 


11 


14 


- 


- 


- 


- 


5 





1 


8 


12 


_ 


_ 


- 


1 


2 


6 


1 





9 


13 


15 


- 


- 


- 


3 


7 


1 


1 


10 


- 


- 


- 


- 





4 


- 



NOTE: 

1 . Unlisted Cn combinations are no correction. 



S8-71 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


t bias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


'out 


DC Output Current 


30 


30 


mA 



SYMBOL 


PARAMETER^ 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v 1N =ov 


5 


PF 


CoUT 


Output Capacitance 


v 0UT = ov 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

T A = 0°Cto +70°C Vcc = 5.0V ± 5% (Commercial) 

T A = -55°Cto +125°C V cc = 5.0V ± 10% (Military) 

V LC = 0.2V 
V H c=V cc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level (4) 


2.0 


- 


- 


V 


V|L 


Input LOW Level 


Guaranteed Logic Low Level < 4 > 


- 


- 


0.8 


V 


llM 


Input HIGH Current 


V cc = Max. p V lN = V cc 


- 


0.1 


5 


uA 


IlL 


Input LOW Current 


V cc = Max.,V| N « GND 


- 


-0.1 


-5 


HA 


VOH 


Output HIGH Voltage 


V cc = Min. 
Vin =V| H orV| L 


l 0H = -300uA 


Vhc 


Vcc 


- 


V 


| 0H = -6mA MIL. 


2.4 


4.3 


- 


I 0H = -6mACOM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


V cc - Min. 
Vin =V lH orV, L 


| 0L = 300uA 


- 


GND 


V LC 


V 


l 0L = 8mA MIL 


- 


0.3 


0.5 


l 0L = 8mA COM'L 


- 


0.3 


0.5 


>oz 


Off State (High Impedance) 
Output Current 


Vqc - Max - 


V = 0V 


- 


-0.1 


-10 


PA 


V =V cc (max.) 


- 


0.1 


10 


los 


Output Short Circuit Current 


V cc = Min.,Vo UT =0V< 3 ) 


-20 


- 


- 


mA 



NOTES: 

1. For conditions shown as max. or min. use appropriate value specified under DC Electrical Characteristics. 

2. Typical values are at Vcc = 5 °V. +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. Guaranteed by design. 



S8-72 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS (Cont'd) 

T A = 0°C to + 70°C V cc = 5.0V ± 5% (Commercial) 

T A = -55°Cto +125°C V cc = 5.0V ± 10% (Military) 

V LC = 0.2V 
Vhc= Vcc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


bco 


Quiescent Power Supply Current 
(CMOS Inputs) 


Vcc = Max - 

V HC < V IN . V, N < V LC 

f P =° 


- 


3.0 


5.0 


mA 


'CCT 


Quiescent Input Power Supply ( 5 > 
Current (per Input @ TTL High) 


V cc = Max.,V IN = 3.4V,f OP =0 


- 


0.3 


0.5 


mA/lnput 


'ccd 


Dynamic Power Supply Current 


Vcc = Max - 

V HC < V IN> V IN ^V LC 

Outputs Open. (5E = L 


MIL 


- 


5.0 


8.5 


mA/MHz 


COM'L 


- 


5.0 


7.0 


'cc 


Total Power Supply Current < 6) 


V cc = Max.,f 0P = 10MHz 
Outputs Open, OE = L 
50% Duty Cycle 
V HC < V lN , V, N < V LC 


MIL 


- 


53 


90 


mA 


COM'L 


- 


53 


75 


V cc = Max.,f 0P = 10MHz 
Outputs Open, 0~E = L 
50% Duty Cycle 
V IN = 3.4V, V IN = 0.4V 


MIL. 


- 


60 


100 


COM'L 


- 


60 


85 



NOTES: 

5. I cct is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out Icco. then dividing by the total number of inputs. 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

be = 'ceo + 'cct (Nt x D H ) + l CC D Wop) 



N T 



= Data duty cycle TTL high period (vj N = 3.4V) 
Number of dynamic inputs driven at TTL levels 



f 0P - Operating frequency 




CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test 
environment. Large output currents are being switched in very short 
periods and proper testing demands that test set-ups have mini- 
mized Inductance and guaranteed zero voltage grounds. The tech- 
niques listed below will assist the user in obtaining accurate testing 
results: 

1) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing improper 
device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 
minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possible 
to the DUT power pins. 



3) Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decoup- 
ling between power and ground planes is necessary. The ground 
plane must be sustained from the performance board to the DUT 
interface board and wiring unused interconnect pins to the 
ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being recom- 
mended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds should 
be tested per input pin in a static environment. To allow for testing 
and hardware-induced noise, IDT recommends using V tL < 0V 
and V !H > 3V for AC tests. 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60 INPUT/OUTPUT 
INTERFACE CIRCUITRY 



ESD 
PROTECTION 



INPUTS O WV ' > I^O 




OUTPUTS 



Figure 10. Input Structure (All Inputs) 



Figure 11. Output Structure 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 12 



TEST LOAD CIRCUITS 




+ 7.0V 



TEST 


SWITCH 


Open Drain 
Disable Low 
Enable Low 


Closed 


All Other Outputs 


Open 



DEFINITIONS 

C L = Load capacitance: includes jig and probe capacitance 
R T = Termination resistance: should be equal to %> UT of the 
Pulse Generator 



S8-74 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60B AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT39C60B over the commercial operating range of 0°C to +70°C, 
withV cc from 4.75V to 5.25V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 



COMBINATIONAL PROPAGATION DELAYS 

C L =50pF 



FROM INPUT 


TO OUTPUT 


SC0-6 


DATA 0-1 5 


ERROR 


MULT ERROR 


DATA0-15 


18 


25< 1 > 


18 


M 20 


CBo-e 

{CODE ID 2 _ 
000,011) 


12 


22 


17 


-,.. J ' ?2Q 


CB _ 6 

(CODE ID 2 -o 010, 

100, 101, 110.111) 


12 


16 


17 


%S : 2 ° 




13 


22 


J*:,,.'" 


16 


GENERATE 


CORRECT 
{Not Internal 
Control Mode) 


- 


17 


•,;.-••: 


- 


DIAGMODE 
(Not Internal 
Control Mode) 


20 


22||;^| 


bjjfe 


19 


PASSTHRU 
(Not Internal 
Control Mode) 


20 


J:^P%f 


16 


19 


CODE ID 2 _ 


20 J; 


llsP?" 


22 


24 


(From latched 
to transparent) 


20l|: 


ffm 


20 


22 


LE OUT 

(From latched 

to transparent) ,£x 


;; l||# 


11 


- 


~ 


t-^DlAG 

(From latched to. 
transparent Not 
Internal Control . ••::: 
Mode) 


W 20 


28 


20 


22 


lnterna|;:Co||tror ::: 
Mode: LE DfA o"- 
(From latched 
to trlnspa|eht) 


24 


33 


24 


27 


fhfem&.Gbntrol 
Mbde!pATA _ 15 
(Via Diagnostic 
Latch) 


24 


33 


24 


27 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 

DATA) 


SET-UP 
TIME 


HOLD 
TIME 


DATA 0-1 5 


LE, N 


5 


3 


CBo-e 


LE, N 


5 


■M^: 


DATA 0-1 5 


LEout 


24::%::* 


■■%: 2 


CB ~6 

(CODE ID 000, 011) 


LEout 


&1ltf* " 





CBo-e 

(CODE ID 010. 100, 

101, 110, 111) 


L |pOT; : l;:||> : ' ;;;y 


21 







L l00T 


26 





GENERATE 


CORRECT 


: --' LEout 


22 





DIAG MODE ,.;•: 


LEout 


22 





PASSTHRUs%.^Pi- % 


LEout 


22 





CODE ID 2 -Q 


l Eout 


25 





LEW :■■ 


LE 0UT 


28 





DATA 0-1 5 


LE DIAG 


5 


3 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


OHBYTE 0j , 

;;M'BYTEf|f- 


DATA _ 15 


';' ■■2i- : • 


■ \ 18 ■•■ 


0~Esc "•' 


SC0-6 


21 


18 



MINIMUM PULSE WIDTHS 



LE|m, LEqut •• LEoiaq" .'■■ 



NOTE: 

1 . DATA tN to Corrected DATAqut measurement requires timing as shown 
below. 

IDT39C60B COMMERCIAL- DATA, N TO CORRECTED DATAqut TIMING (Two cycles shown) 



NOTES: 

Device Mode = "Correct- 
System Type = "Correct Always" 
Min. Period = 51ns (fmax = 19.6MHz) 



TIMING PARAMETER 
FROM TO 



MIN./ 
MAX. 



OEbyte 



± 



LE lN 



"X. 



18-*) |*_ 21 
25 



-c 



■\. 



28- 



<- 



DATA bus DATAqut VdATAinXXXXX DATAqut )(PATA^yXXX)CDATAouT 



-18- 



"\ 



25 



21 



■ 28- 



r 



OEbyte = High to DATA out Disabled 

OEbyte = Low to DATA out Enabled 

DATA in to Corrected DATA out 



DATA in Set-up to LE in = Low 
DATA in Hold to LE in = Low 

LE in = High to DATA out 
= (Memory/System depondont) 



Max. 
Max. 
Max. 



Min. 
Min. 



Max. 



S8-75 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60A AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT39C60A over the commercial operating range of 0°C to + 70°C, 
with V cc from 4.75V to 5.25V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 

COMBINATIONAL PROPAGATION DELAYS 

C L =50pF 



FROM INPUT 


TO OUTPUT 


SC0-6 


DATA 0-15 


ERROR 


MULT ERROR 


DATAo-i5 


20 


30< 1 > 


20 


23 


CBo-6 

(CODE ID 2 - 
000,011) 


14 


25 


20 


23 


CB _ 6 

(CODE ID 2 -o 010, 

100,101,110,111) 


14 


18 


20 


23 




15 


25 


14 


17 


GENERATE 


CORRECT 
(Not Internal 
Control Mode) 


- 


20 


- 


- 


DIAG MODE 
(Not Internal 
Control Mode) 


22 


25 


18 


21 


PASSTHRU 
(Not Internal 
Control Mode) 


22 


25 


18 


21 


CODE ID 2 _ 


23 


28 


25 


28 


LE IN 

(From latched 

to transparent) 


22 


32 


22 


25 


LEout 

(From latched 
to transparent) 


- 


13 


- 


- 


le diag 

(From latched to 
transparent; Not 
Internal Control 
Mode) 


22 


32 


22 


25 


Internal Control 
Mode: LEdiag 
(From latched 
to transparent) 


28 


38 


28 


31 


Internal Control 
Mode: DATA q., 5 
(via Diagnostic 
Latch) 


28 


38 


28 


31 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 

DATA) 


SET-UP 
TIME 


HOLD 
TIME 


DATA _ 15 


LE lN 


5 


3 


CBo-6 


LE| N 


5 


3 


DATA 0-15 


LEout 


24 


2 


CBo-6 

(CODE ID 000, 011) 


LE 0UT 


21 





CBo-6 

(CODE ID 010, 100, 

101, 110, 111) 


LEout 


21 







Lf=OUT 


26 





GENERATE 


CORRECT 


LEout 


22 





DIAG MODE 


LEout 


22 





PASSTHRU 


LEout 


22 





CODE ID 2-0 


LE OUT 


25 





LE,n 


LE ut 


28 





DATA 0-15 


LEdiag 


5 


3 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


or byte , 

OTBYTE, 


DATA - 15 


24 


21 


0~E~sc 


SC0-6 


24 


21 



MINIMUM PULSE WIDTHS 



LE lN ,LEo 



.LE C 



12 



NOTE: 

1 . DATA JN to Corrected DATAo UT measurement requires timing as shown 
below. 

IDT39C60A COMMERCIAL- DATA , N TO CORRECTED DATAqut TIMING (Two cycles shown) 



NOTES: 

Device Mode = "Correct" 
System Type = "Correct Always" 
Min. Period = 61ns (fmax = 16.4MHz) 



TIMING PARAMETER 
FROM TO 



MIN./ 
MAX. 



OEbyte 



•21- 



LE IN 



X 



|« — 24- 
— 30 



<- 



DATA bus DATAout ^CDATAiMJ j gSSOrpATAQUT )fDATA^ 



32- 



-21- 



N- 



S~ 



30 



24- 



< 



SXXXSC 



• 32- 



. DATA out 



r 



OEbyte = High to DATA out Disabled 

OEbyte = Low to DATA out Enabled 

DATA in to Corrected DATA out 

DATA in Set-up to LE in = Low 
DATA in Holdto LE in = Low 

LE in = High to DATA out 
* = (Memory/System dependent) 



Max. 
Max. 
Max. 



Min. 
Min. 



Max. 



to 



S8-76 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60A AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) 

The tables below specify the guaranteed performance of the 
IDT39C60A over the military operating range of -55°Cto + 125°C, 
with V cc from 4.5V to 5.5V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 



COMBINATIONAL PROPAGATION DELAYS 

C L = 50pF ^ 



FROM INPUT 


TO OUTPUT 


sc _ 6 


DATA . 15 


ERROR 


MULT ERROR 


DATA0-15 


22 


35< 1 > 


24 


27 


CBo-e 

(CODE ID 2 _ 
000,011) 


17 


28 


24 


27 


CB _6 

(CODE ID2-0 010, 

100,101,110.111) 


17 


20 


24 


27 


GENERATE 


20 


28( 2 ) 


18 


21 


CORRECT 
(Not Internal 
Control Mode) 


- 


25 


- 


- 


DIAG MODE 
{Not Internal 
Control Mode) 


25 


28 


21 


24 


PASSTHRU 
{Not Internal 
Control Mode) 


25 


28 


21 


24 


CODE ID 2 -o 


26 


31 


28 


31 


LE IN 

(From latched 

to transparent) 


24 


37 


26 


29 


LE 0UT 

(From latched 
to transparent) 


- 


16 


- 


- 


L ^DIAG 

(From latched to 
transparent; Not 
Internal Control 
Mode) 


24 


37< 2 > 


26 


29 


Internal Control 
Mode: LE diag 
(From latched 
to transparent) 


30 


43< 2 > 


32 


35 


Interna! Control 
Mode: DATA _ 15 
(Via Diagnostic 
Latch) 


30 


43< 2 > 


32 


35 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 

DATA) 


SET-UP 

TIME 


HOLD 
TIME 


DATA _is 


LE, N 


5 


3 


CBo-e 


LE lN 


5 


3 


DATA _ 15 


LEout 


27 


2 


CBq-6 

{CODE ID 000, 011) 


LE OUT 


24 





CB0-6 

(CODE ID 010, 100, 

101, 110,111) 


LE OUT 


24 





GENERATE* 2 ' 


LE OUT 


29 





CORRECT 


LE OUT 


25 





DIAG MODE 


LEout 


25 





PASSTHRU 


LE OUT 


25 





CODE ID 2 -o 


LE OUT 


28 





LE lN 


LEout 


30 





DATA 0-15 


LE D iag 


5 


3 



m 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


OEBYTE Q , 
OEBYTEt 


DATA _ 15 


28 


25 


OEsc 


SC0-6 


28 


25 



MINIMUM PULSE WIDTHS 



LEin . LEout. LE D iag 



12 



NOTE: 

1 . DATA, N to Corrected DATAq UT measurement requires timing as shown 
below. 

IDT39C60A MILITARY- DATA (N TO CORRECTED DATA out TIMING (Two cycles shown) 



OEbyte 



-25- 



LE,k 



X 



■35- 



28- 



■c 



DATA bus DATAout ^CDATAin) | ^3?^C PATAqut XPATAinXXXXXDATAqut 



37- 



-25- 



"\ 



35 



28- 



<. 



37- 



y~ 



NOTES: 

Device Mode = "Correct" 
System Type = "Correct Always" 
Min. Period = 70ns (fmax = 14.3MHz) 



TIMING PARAMETER 
FROM TO 



OEbyte = High to DATA out Disabled 

OEbyte = Low to DATA out Enabled 

DATA in to Corrected DATA out 



DATA in Set-up to LE in = Low 
DATA in Hold to LE in = Low 

LE in = High to DATA out 
- (Memory/System dependent) 



MIN./ 
MAX. 



Max. 
Max. 
Max. 



Min. 

Min. 



Max. 



S8-77 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60-1 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT39C60-1 overthe commercial operating range of 0°C to +70°C, 
with Vcc from 4.75V to 5.25V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 



COMBINATIONAL PROPAGATION DELAYS 

C L = 50pF 



FROM INPUT 


TO OUTPUT 


SC0-6 


DATAo-15 


ERR6& 


MULT ERROR 


DATAo-15 


28 


52< 1 > 


25 


50 


CBo-e 

(CODE ID 2 _ 
000,011) 


23 


50 


23 


47 


CB _ 6 

(CODE ID2-0OIO, 

100,101, 110, 111) 


28 


34 


29 


34 




35 


63 


36 


55 


GENERATE 


CORRECT 
(Not Internal 
Control Mode) 


- 


45 


- 


- 


DIAG MODE 
(Not Interna! 
Control Mode) 


50 


78 


59 


75 


PASSTHRU 
(Not Internal 
Control Mode) 


36 


44 


29 


46 


CODE ID 2 -o 


61 


90 


60 


80 


(From latched 
to transparent) 


39 


72 


39 


59 


LE 0UT 

(From latched 
to transparent) 


- 


31 


- 




LE DIAG 

(From latched to 
transparent; Not 
Internal Control 
Mode) 


45 


78 


45 


65 


Internal Control 
Mode: LEdiag 
(From latched 
to transparent) 


67 


96 


66 


86 


Internal Control 
Mode: DATA _ 15 
(via Diagnostic 
Latch) 


67 


96 


66 


86 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 

DATA) 


SET-UP 
TIME 


HOLD 
TIME 


DATA _ 15 


LE, N 


6 


7 


CBo-e 


LEin 


5 


6 


DATA _ 15 


LE ut 


34 


5 


CBo-e 

(CODE ID 000, 011) 


LEout 


35 





CBq-6 

(CODE ID 010, 100, 
101,110,111) 


LE 0UT 


27 







LE OUT 


42 





GENERATE 


CORRECT 


LE UT 


26 


1 


DIAG MODE 


LEout 


69 





PASSTHRU 


LE ut 


26 





CODE ID 2 _ 


LE OUT 


. 81 





LE, N 


LEout 


51 


5 


DATAo-15 


LEoiag 


6 


8 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


O~HBYTE , 
0~E" BYTE, 


DATA _ 15 


30 


30 


OE"sc 


SC0-6 


30 


30 



MINIMUM PULSE WIDTHS 



LE IN ,LE 



.LEr 



15 



NOTE: 

1. DATA, N to Corrected DATAquj measurement requires timing as shown 
below. 

IDT39C60-1 COMMERCIAL- DATA, N TO CORRECTED DATAqut TIMING (Two cycles shown) 



NOTES: 

Device Mode - "Correct" 
System Type = "Correct Always" 
Min. Period = 92ns (fmax = 10.9MHz) 



TIMING PARAMETER 
FROM TO 



MIN./ 
MAX. 



OEbyte 



-30- 



LE lN 



"\ 



•52 • 



30- 



-c 



72- 



-c 



DATA bus DATAqut ^CDATAiN^gng^^DATAouT ^^DATA]^ ) CXXX^CDATAout 



-30- 



X 



52 



30- 



72- 



y 



OEbyte = High to DATA out Disabled 

OEbyte = Low to DATA out Enabled 

DATA in to Corrected DATA out 



DATA in Set-up to LE in - Low 
DATA in Hold to LE in = Low 

LE in = High to DATA out 
* = (Memory /System dependent) 



Max. 
Max. 
Max, 



Min. 
Min. 



Max. 



S8-78 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60-1 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) 

The tables below specify the guaranteed performance of the 
IDT39C60-1 over the military operating range of -55°Cto + 125°C, 
with Vqc from 4.5V to 5.5V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 



COMBINATIONAL PROPAGATION DELAYS 

C L = 50pF 



FROM INPUT 


TO OUTPUT 


SCo~6 


DATA 0-15 


ERROR 


MULT £RR6R 


DATA _ 15 


31 


59< 1 > 


28 


56 


CB _ e 

(CODE ID 2 _ 
000,011) 


25 


55 


25 


50 


CB _6 

(CODE ID 2 _o 010, 

100,101,110.111) 


30 


38 


31 


37 




38 


69(2) 


41 


62 


GENERATE 


CORRECT 
(Not Internal 
Control Mode) 


- 


49 


- 


- 


DIAG MODE 
(Not Internal 
Control Mode) 


58 


89 


65 


90 


PASSTHRU 
(Not Internal 
Control Mode) 


39 


51 


34 


54 


CODE ID 2 -o 


69 


100 


68 


90 


LE, N 

(From latched 

to transparent) 


39 


82 


43 


66 


LE 0UT 

(From latched 
to transparent) 


- 


33 


~ 


- 


LE DIAG 

(From latched to 
transparent; Not 
Internal Control 
Mode) 


50 


88< 2 > 


49 


72 


Internal Control 
Mode: LE diag 
(From latched 
to transparent) 


75 


106(2) 


74 


96 


Internal Control 
Mode: DATA _ 15 
(Via Diagnostic 
Latch) 


75 


106(2) 


74 


96 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 

DATA) 


SET-UP 
TIME 


HOLD 
TIME 


DATA0-15 


LE IN 


7 


7 


CB0-6 


LE| N 


5 


7 


DATA 0-1 5 


LE OUT 


39 


5 


CB0-6 

(CODE ID 000, 011) 


LE 0UT 


38 





CB0-6 

(CODE ID 010, 100, 

101, 110,111) 


LEqut 


30 





GENERATE* 2 ) 


LEout 


46 





CORRECT 


LE OUT 


28 


1 


DIAG MODE 


LEour 


84 





PASSTHRU 


LE OUT 


30 





CODE ID 2-0 


LE OUT 


89 





LE lN 


LE OUT 


59 


5 


DATA 0-1 5 


LE DIAG 


7 


9 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


OE BYTE , 
UEBYTE, 


DATA _ 15 


35 


35 


UEsc 


SC0-6 


35 


35 



MINIMUM PULSE WIDTHS 



LE | N , LEqut. LE diag 



15 



NOTE: 

1 . DATA tN to Corrected DATAo UT measurement requires timing as shown 
below. 

IDT39C60-1 MILITARY- DATA )N TO CORRECTED DATAqut TIMING (Two cycles shown) 



NOTES: 

Device Mode = "Correct" 
System Type = "Correct Always" 
Min. Period = 104ns (fmax = 9.6MHz) 



TIMING PARAMETER 
FROM TO 



MIN./ 
MAX. 



OEbyte 



-35- 



DATA bus DATAqut 



LEin 



N. 



■ 59 ■ 



35- 



< 



[DATA 



■\ 



82- 



-35- 



"V 



59 



35- 



< 



DATAqut ^DATAinXXXXXDATAqut' 



82- 



y~ 



OEbyte = High to DATA out Disabled 

OEbyte = Low to DATA out Enabled 

DATA in to Corrected DATA out 



DATA in Set-up to LE in = Low 
DATA in Hold to LE in = Low 

LE in = High to DATA out 
= (Memory/System dependent) 



Max. 
Max. 
Max. 



Min. 
Min. 



Max. 



S8-79 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT39C60 over the commercial operating range of 0°C to + 70°C, 
with V cc from 4.75V to 5.25V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 

COMBINATIONAL PROPAGATION DELAYS 

C L =50pF 



FROM INPUT 


TO OUTPUT 


SCo-e 


DATA . 15 


ERROR 


MULT ERROR 


DATA _., 5 


32 


65< 1 > 


32 


50 


CB _ 6 

(CODE ID 2 
000.011) 


28 


56 


29 


47 


CB _ 6 

(CODE ID 2 -o 010, 

100,101,110, 111) 


28 


45 


29 


34 


GENERATE 


35 


63 


36 


55 


CORRECT 
(Not Internal 
Control Mode) 


- 


45 


- 


- 


DIAG MODE 
(Not Internal 
Control Mode) 


50 


78 


59 


75 


PASSTHRU 
(Not Internal 
Control Mode) 


36 


44 


29 


46 


CODE ID2-0 


61 


90 


60 


80 


LE lN 

(From latched 

to transparent) 


39 


72 


39 


59 


LE 0UT 

(From latched 
to transparent) 


- 


31 


- 


- 


LEDIAG 

(From latched to 
transparent; Not 
Internal Control 
Mode) 


45 


78 


45 


65 


Internal Control 
Mode: LEdiag 
(From latched 
to transparent) 


67 


96 


66 


86 


Internal Control 
Mode: DATA _ 15 
(Via Diagnostic 
Latch) 


67 


96 


66 


86 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 
DATA) 


SET-UP 
TIME 


HOLD 
TIME 


DATA 0-1 5 


LE IN 


6 


7 


CB0-6 


LE, N 


5 


6 


DATA - 15 


LEqut 


44 


5 


CB0-6 

(CODE ID 000, 011) 


LEout 


35 





CB0-6 

(CODE ID 010, 100, 

101,110,111) 


f-E 0UT 


27 







LE OUT 


42 





GENERATE 


CORRECT 


LEoirr 


26 


1 


DIAG MODE 


LEout 


69 





PASSTHRU 


LEout 


26 





CODE ID 2 -o 


LEoirr 


81 





LE IN 


LEout 


51 


5 


DATA 0-1 5 


LEdiag 


6 


8 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


0E BYTEn, 
OEBYTE, 


DATA _ 15 


30 


30 


UEsc 


SC0-6 


30 


30 



MINIMUM PULSE WIDTHS 



LE|n, LEqut. LEqiag 



15 



NOTE: 

1 . DATA (NI to Corrected DATAquj measurement requires timing as shown 
below. 

IDT39C60 COMMERCIAL- DATA, N TO CORRECTED DATAqut TIMING (Two cycles shown) 



NOTES: 

Device Mode = "Correct" 
System Type = "Correct Always" 
Min. Period = 105ns (fmax = 9.5MHz) 



TIMING PARAMETER 
FROM TO 



MIN./ 
MAX, 



OEbyte 



-30- 



"X 



30- 



DATAbus DATAqut 3CDATAii^ ) ggSOgpATAouT XDATAinXXXXXDATAqut 



-30- 



"\ 



30- 




OEbyte = High to DATA out Disabled 

OEbyte = Low to DATA out Enabled 

DATA in to Corrected DATA out 



DATA in Set-up to LE in = Low 
DATA in Holdto LE in = Low 

LE in « High to DATA out 
= (Memory/System dependent) 



Max. 
Max. 
Max. 



Min. 
Min. 



Max. 



to 



S8-80 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) 

The tables below specify the guaranteed performance of the 
1DT39C60 over the military operating range of -55°C to + 125°C, 
with v cc from 4.5V to 5.5V. All data are in nanoseconds, with 
inputs switching between OV and 3V at 1V per nanosecond and 
measurements made at 1.5V. All outputs have maximum DC load. 



COMBINATIONAL PROPAGATION DELAYS 

C L = 50pF 



FROM INPUT 


TO OUTPUT 


sc _ 6 


DATA . 15 


ERROR 


MULT ERR6R 


DATA 0-1 5 


35 


73< 1 > 


36 


56 


CBo-e 

(CODE ID 2 - 
000,011) 


30 


61 


31 


50 


CBq-6 

(CODE ID2-0 010, 
100,101,110,111) 


30 


50 


31 


37 


GENERATE 


38 


69( 2 ) 


41 


62 


CORRECT 
(Not Internal 
Control Mode) 


- 


49 


- 


- 


DIAG MODE 
(Not Internal 
Control Mode) 


58 


89 


65 


90 


PASSTHRU 
(Not Internal 
Control Mode) 


39 


51 


34 


54 


CODE ID 2 _o 


69 


100 


68 


90 


(From latched 
to transparent) 


44 


82 


43 


66 


LE 0UT 

(From latched 
to transparent) 


- 


33 


- 


- 


LEqiag 

(From latched to 

transparent; Not 

Internal Control 

Mode) 


50 


'88® 


49 


72 


Internal Control 
Mode: LE D | AG 
(From latched 
to transparent) 


75 


106(2) 


74 


96 


Internal Control 
Mode: DATAo_ 15 
(via Diagnostic 
Latch) 


75 


106® 


74 


96 



SET-UP AND HOLD TIMES 
RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 

(LATCHING 

DATA) 


SET-UP 
TIME 


HOLD 
TIME 


DATA 0-1 5 


LEin 


7 


7 


CBo-e 


LE, N . 


5 


7 


DATA 0-15 


LEout 


50 


5 


CB -6 

(CODE ID 000, 011) 


LE OUT 


38 





CBo-e 

(CODE ID 010, 100, 

101,110,111) 


LE OUT 


30 







LE OUT 


46 





GENERATE < a > 


CORRECT 


LE OUT 


28 


1 


DIAG MODE 


LEout 


84 





PASSTHRU 


LE OUT 


30 





CODE ID 2-0 


LE OUT 


89 





LE,n 


LE OUT 


59 


5 


DATA0-15 


LEdiag 


7 


9 



OUTPUT ENABLE/DISABLE TIMES 

Output disable tests performed with C L = 5pF and measured to 
0.5V change of output voltage level. 



INPUT 


OUTPUT 


ENABLE 


DISABLE 


CE BY7E , 
(5EBYTE, 


DATAo_ 15 


35 


35 


0"Esc 


SC0-6 


35 


35 



MINIMUM PULSE WIDTHS 



LEin. LE 0UT , LEdiaq 



15 



NOTE: 

1 . DATA| N to Corrected DATAour measurement requires timing as shown 
below. / 

1DT39C60 MILITARY-DATA [N TO CORRECTED DATA 0UT TIMING (Two cycles shown) 



NOTES: 

Device Mode = "Correct" 
System Type - 'Correct Always" 
Min. Period = 118ns (fmax = 8.5MHz) 



TIMING PARAMETER 
FROM TO 



MIN./ 
MAX. 



OEbyte 



-35- 



"N 



73- 



35- 



DATA bus DATAqut ^CDATAiQ [ gOOOr"pATAo t jT ^^ATAT7^ ) CXXX)CDATAout 



-35- 



"N 



y 



73 



35- 




OEbyte = High to DATA out Disabled 

OEbyte » Low to DATA out Enabled 

DATA in to Corrected DATA out 



DATA in Set-up to LE in = Low 
DATA in Hold to LE in - Low 

LE in = High to DATA out 
« (Memory/System dependent) 



Max. 
Max. 
Max. 



Min. 
MJn. 

Max. 



S8-81 



IDT39C60/-1/A/B 16-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 

XXXXX X 



IDT 



Device Type 



Package 



X 



Process/ 

Temperature 

Range 



Blank Commercial (0°C to +70°C) 

B Military (-55°Cto +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 

C Sidebraze DIP 

J Plastic Leaded Chip Carrier 

L Leadless Chip Carrier 

39C60 16-Bit EDC Unit 

39C60-1 Fast 1 6-Bit EDC Unit 

39C60A Very-fast 1 6-Bit EDC Unit 

39C60B Ultra-Fast 1 6-Bit EDC Unit 



S8-82 




32-BIT CMOS 
ERROR DETECTION 
AND CORRECTION UNIT 



IDT 49C460 
IDT 49C460A 
IDT 49C460B 
IDT 49C460C 



FEATURES: 

• Fast 



Detect 
16ns (max.) 
25ns (max.) 
30ns (max.) 
40ns (max.) 



Correct 

24ns (max.) 

30ns (max.) 

36ns (max.) 

49ns (max.) 



- IDT49C460C 

- IDT49C460B 

- 1DT49C460A 

- IDT49C460 
Low-power CMOS 

- Commercial: 95mA (max.) 

- Military: 125mA (max.) 
Improves system memory reliability 

- Corrects all single bit errors, detects all double and some 
triple-bit errors 

Cascadable 

- Data words up to 64-bits 
Built-in diagnostics 

- Capable of verifying proper EDC operation via software 
control 

Simplified byte operations 

- Fast byte writes possible with separate byte enables 
Functional replacement for 32- and 64-bit configurations of the 
2960 

Available in PGA, PPGA, LCC, PLCC and Ceramic Quad Flat- 
pack 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The 1DT49C460S are high-speed, low-power, 32-bit Error De- 
tection and Correction Units which generate check bits on a 32-bit 
data field according to a modified Hamming Code and correct the 
data word when check bits are supplied. The IDT49C460S are per- 
formance-enhanced functional replacements for 32-bit versions of 
the 2960. When performing a read operation from memory, the 
IDT49C460s will correct 100% of all single bit errors and will detect 
ail double bit errors and some triple bit errors. 

The !DT49C460s are easily cascadable to 64-bits. Thirty-two-bit 
systems use 7 check bits and 64-bit systems use 8 check bits. For 
both configurations, the error syndrome is made available. 

The IDT49C460S incorporate two built-in diagnostic modes. 
Both simplify testing by allowing for diagnostic data to be entered 
into the device and to execute system diagnostic functions. 

They are fabricated using CEMOS™ , a CMOS technology de- 
signed for high-performance and high-reliability. The devices are 
packaged in a 68-pin PGA, both ceramic and plastic, LCC (25 mil 
and 50 mil centers), PLCC and Ceramic Quad Flatpack. 

Military grade product is manufactured in compliance with the 
latest revision of MIL-STD-883, Class B, making it ideally suited to 
military temperature applications demanding the highest level of 
performance and reliability. 




FUNCTIONAL BLOCK DIAGRAM 
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CEMOS and MICROSL1CE are trademarks of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



DSC-9017/1 
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IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATION 
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DESIGNATES 




. PIN 1 FOR 
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PIN 1 IDENTIFICATION 
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D, 
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TOP VIEW 
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IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTIONS 



PIN NAME 


I/O 


DESCRIPTION 


DATAo_ 31 


I/O 


32 bidirectional data lines. They provide input to the Data Input Latch and Diagnostic Latch and also receive output from the 
Data Output Latch. DATA is the LSB; DATA 31 is the MSB. 


CB0-7 


1 


Eight check bit input lines. Used to input check bits for error detection and also used to input syndrome bits for error correc- 
tion in 64-bit applications. 


LEiN 


1 


Latch Enable is for the Data Input Latch. Controls latching of the input data. Data Input Latch and Check Bit Input Latch are 
latched to their previous state when LOW. When HIGH, the Data Input Latch and Check Bit Input Latch follow the input data 
and input check bits. 


LEout/ 
GENERATE 


1 


A multifunction pin which, when LOW, is in the Check Bit Generate Mode. In this mode, the device generates the check bits or 
partial check bits specific to the data in the Data Input Latch. The generated check bits are placed on the SC outputs. Also, 
when LOW, the Data Out Latch is latched to its previous state. 

When HIGH, the device is in the Detect or Correct Mode. In this mode, the device detects single and multiple errors, and 
generates syndrome bits based upon the contents of the Data Input Latch and Check Bit Input Latch. In the Correct Mode, 
single bit errors are also automatically corrected and the corrected data is placed at the inputs of the Data Output Latch. The 
syndrome result is placed on the SC outputs and indicates in a coded form the number of errors and the specific bit-in-error. 
When HIGH, the Data Output Latch follows the output of the Data Input Latch as modified by the correction logic network. In 
Correct Mode, single bit errors are corrected by the network before being loaded into the Data Output Latch. In Detect Mode, 
the contents of the Data Input Latch are passed through the correction network unchanged into the Data Output Latch. The 
Data Output Latch is disabled, with its contents unchanged, if the EDC is in the Generate Mode. 


SCo_7 





Syndrome Check Bit outputs. Eight outputs which hold the check bits and partial check bits when the EDC is in the Generate 
Mode and will hold the syndrome/partial syndrome bits when the device is in the Detect or Correct modes. All are 3-state 
outputs. 


OEsc 


1 


Output Enable -Syndrome Check Bits. In the HIGH condition, the SC outputs are in the high impedance state. When LOW, 
all SC output lines are enabled. 


ERROR 





In the Detect or Correct Mode, this output will go LOW if one or more data or check bits contain an error. When HIGH, no errors 
have been detected. This pin is forced HIGH in the Generate Mode. 


MULT ERROR 





In the Detect or Correct Mode, this output will go LOW if two or more bit errors have been detected. A HIGH level indicates that 
either one or no errors have been detected. This pin is forced HIGH in the Generate Mode. 


CORRECT 


1 


The correct input which, when HIGH, allows the correction network to correct any single-bit error in the Data Input Latch (by 
complementing the bit-in-error) before putting it into the Data Output Latch. When LOW, the device will drive data directly 
from the Data Input Latch to the Data Output Latch without correction. 


OEBYTEo_ 3 


I 


Output Enable - Bytes 0, 1 , 2, 3. Data Output Latch. Control the three-state output buffers for each of the four bytes of the Data 
Output Latch. When LOW, they enable the output buffer of the Data Output Latch. When HIGH, they force the Data Output 
Latch buffer into the high impedance mode. One byte of the Data Output Latch is easily activated by separately selecting the 
four enable lines. 


DIAG MODE 10 


1 


Select the proper diagnostic mode. They control the initialization, diagnostic and normal operation of the EDC. 


CODEID 1i0 


1 


These two code identification inputs identify the size of the total data word to be processed. The two allowable data word sizes 
are 32 and 64 bits and their respective modified Hamming Codes are designated 32/39 and 64/72. Special CODE \Dy input 
01 is also used to instruct the EDC that the signals CODE ID 1 , DIAG MODE 1 and CORRECT are to be taken from the 
Diagnostic Latch rather than from the input control lines. 


LE DIAG 


I 


This is the Latch Enable for the Diagnostic Latch. When HIGH, the Diagnostic Latch follows the 32-bit data on the input lines. 
When LOW, the outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic Latch holds diagnostic 
check bits and internal control signals for CODE ID , , DIAG MODE , and CORRECT. 




IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



EDC ARCHITECTURE SUMMARY 

The IDT49C460S are high-performance cascadable EDCs 
used for check bit generation, error detection, error correction and 
diagnostics. The function blocks for this 32-bit device consist of 
the following: 

• Data Input Latch 

• Check Bit Input Latch 

• Check Bit Generation Logic 

• Syndrome Generation Logic 

• Error Detection Logic 

• Error Correction Logic 

• Data Output Latch 

• Diagnostic Latch 

• Control Logic 

DATA INPUT/OUTPUT LATCH: 

The Latch Enable Input, LE, N , controls the loading of 32 bits of 
data to the Data In Latch. The data from the DATA lines can be 
loaded in the Diagnostic Latch under control of the Diagnostic 
Latch Enable, LE D | AG , giving check bit information in one byte and 
control information in another byte. The Diagnostic Latch is used 
in the Internal Control Mode or in one of the diagnostic modes. 
The Data Output Latch has buffers that place data on the DATA 
lines. These buffers are split into four 8-bit buffers, each having 
their own output enable controls. This feature facilitates byte read 
and byte modify operations. 

CHECK BIT INPUT LATCH: 

Eight check bits are loaded under control of LE . Check bits 
are used in the Error Detection and Error Correction modes. 

CHECK BIT GENERATION LOGIC: 

£his generates the appropriate check bits for the 32 bits of data 
in the Data Input Latch. The modified Hamming Code is the basis 
for generating the proper check bits. 

SYNDROME GENERATION LOGIC: 

In both the Detect and Correct modes, this logic does a com- 
parison on the check bits read from memory against the newly 
generated set of check bits produced for the data read in from 
memory. Matching sets of check bits mean no error was detected. 
If there is a mismatch, one or more of the data or check bits is in 
error. Syndrome bits are produced by an exclusive-OR of the two 
sets of check bits. Ident^l sets of check bits means the syn- 
drome bits will be all zero«r: If an error results, the syndrome bits 
can be decoded to determine the number of errors and the spe- 
cific bit-in-error. 



ERROR DETECTION LOGIC: 

This part of the device decodes the syndrome bits generated 
by the Syndrome Generation Lo gic. With no e rrors in either th e in- 
put data or che ck bits, both the ERROR and MULT ERR OR out- 
puts are HIG H. ERRO R will go low if one error is detected. MULT 
ERROR and ERROR will both go low if two or more errors are de- 
tected. 

ERROR CORRECTION LOGIC: 

In single error cases, this logic complements (corrects) the sin- 
gle data bit-in-error. This corrected data is loaded into the Data 
Output Latch, which can then be read onto the bidirectional data 
lines. If the error is resulting from one of the check bits, the correc- 
tion logic does not place corrected check bits on the syndrome/ 
check bit outputs. If the corrected check bits are needed, the EDC 
must be switched to the Generate Mode. 

DATA OUTPUT LATCH AND OUTPUT BUFFERS: 

The Data Output Latch is used for storing the result of an error 
correction operation. The latch is loaded from the correction logic 
under control of the Data Output Latch Enable, LE 0UT . The Data 
Output Latch may also be directly loaded from the Data Input 
Latch in the PASSTHRU mode. The Data Output Latch buffer is 
spli t into 4 individual buffers which can be enabled by 
OE0-3 separately for reading onto the bidirectional data lines. 

DIAGNOSTIC LATCH: 

The diagnostic latch is loadable, under control of the Diagnos- 
tic Latch Enable, LE D iag. from the bidirectional data lines. Check 
bit information is contained in one byte while the other byte con- 
tains the control information. The Diagnostic Latch is used for 
driving the device when in the Internal Control Mode, or for sup- 
plying check bits when in one of the diagnostic modes. 

CONTROL LOGIC: 

Specifies what mode the device will be operating in. Normal 
operation is when the control logic is driven by external control in- 
puts. In the Internal Control Mode, the con trol signals a re read 
from the Diagnostic Latch. Since LE 0UT and GENERATE are con- 
trolled by the same pin, the latching action (LE 0UT from high to 
low) of the Data Output Latch causes the EDC to go into the Gen- 
erate Mode. 
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DETAILED PRODUCT DESCRIPTION 

The I DT49C460 EDC units contain the logic necessary to gener- 
ate check bits on 32 bits of data input according to a modified Ham- 
ming Code. The EDC can compare internally generated check bits 
against those read with the 32-bit data to allow correction of any 
single bit data error and detection of all double (and some triple) bit 
errors. The IDT49C460S can be used for 32-bit data words (7 check 
bits) and 64-bit {8 check bits) data words. 

WORD SIZE SELECTION: 

The 2 code identification pins, CODE IDi.o are used to deter- 
mine the data word size that is 32 or 64 bits. Table 5 defines all pos- 
sible slice identification codes. They also select the Internal Con- 
trol Mode. 

CHECK AND SYNDROME BITS: 

The IDT49C460s provide either check bits or syndrome bits on 
the three-state output pins, SCo_ 7 . Check bits are generated from a 
combination of the Data Input bits, while syndrome bits are an ex- 
dusive-OR of the check bits generated from read data with the read 
check bits stored with the data. Syndrome bits can be decoded to 
determine the single bit in error or that a double (some triple) error 
was detected. The check bits are labeled: 

Co Q , Q, Cj, C 4 , C5, C 6 for the 32-bit configuration 

Co Q , C2, Qj, C 4l C5, Ce, C 7 for the 64-bit configuration 

Syndrome bits are similarly labeled 5) through S 7 . 



TABLE 2. 

DIAGNOSTIC MODE CONTROL 



CORRECT 


DIAG 
MODE1 


DIAG 
MODEo 


DIAGNOSTIC MODE SELECTED 


X 








Non-diagnostic Mode. Normal 
EDC function in this mode. 


X 





1 


Diagnostic Generate. The contents 
of the Diagnostic Latch are substi- 
tuted for the normally generated 
check bits when in the Generate 
Mode. The EDCfunctions normally in 
the Detect or Correct modes. 


X 


1 





Diagnostic Detect/Correct In either 
mode, the contents of the Diagnostic 
Latch are substituted for the check 
bits normally read from the Check Bit 
Input Latch. The EDC functions nor- 
mally in the Generate Mode. 


1 


1 


1 


Initialize. The Data Input Latch out- 
puts are forced to zeros and 
latched upon removal of Initialize 
Mode. 





1 


1 


PASSTHRU. 



TABLE 3. 

IDT49C460 OPERATING MODES 



OPERATING 
MODE 


DM! 


DM 




CORRECT 


DATA OUT LATCH 


SC0-7 

(OE 8 c= LOW) 


ERROR 


GENERATE 


MULT ERROR 


Generate 




1 









X 


LE 0UT = LOW (1) 


Check Bits Generated from 
Data In Latch 


High 


Detect 








1 


1 





Data In Latch 


Syndrome Bits Data In/ 
Check Bit Latch 


Error Dep (2) 


Correct 








1 


1 


1 


Data In Latch w/ 
Single Bit Correction 


Syndrome Bits Data In/ 
Check Bit Latch 


Error Dep 


PASSTHRU 


1 


1 


1 





Data In Latch 


Check Bit Latch 


High 


Diagnostic Generate 





1 





X 


- 


Check Bits from Diagnostic Latch 


High 


Diagnostic Detect 


1 





1 





Data In Latch 


Syndrome Bits Data In/ 
Diagnostic Latch 


Error Dep 


Diagnostic Correct 


1 





1 


1 


Data In Latch w/ 
Single Bit Correction 


Syndrome Bits Data In/ 
Diagnostic Latch 


Error Dep 


Initialization Mode 


1 


1 


1 


1 


Data In Latch 
set to 0000 


- 


- 


Internal Mode 


CODE IDi.o = 01 (Control Signals CODE IDi, 0. DIAG MODEi, , and CORRECT are taken from Diagnostic Latch.) 



NOTES: 

1 . In Generate Mode, data is read into the EDC unit and the check bits are generated. The same data is written to memory along with the check bits. Since the 
Data Out Latch is not used in the Generate Mode, LE 0UT (being LOW since it is tied to Generate), does not affect the writing of check bits. 

2. Error Dep (Error Dependent): ERROR will be low for single or multiple errors, with muli lhkuh low for double or multiple errors. Both signals are high for 
no errors. 
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OPERATING MODE SELECTION: 

Tables 2 and 3 describe the 9 operating modes of the 
IDT49C460s. The Diagnostic M ode pins-D lAG MODE ,-de- 
fine four basic areas of operation. GENERATE and CORRECT fur- 
ther divide operation into 8 functions, with CODE IDi. o defining the 
ninth mode as the Internal Mode. 

Generate Mode is used to display the check bits on the outputs 
SC - 7 . The Diagnostic Generate Mode displays check bits as 
stored in the Diagnostic Latch. 

Detect Mod e provid es a n indication of e rrors or multiple errors 
on the outputs ERROR and MULT ERROR. Single bit errors are not 
corrected in this mode. The syndrome bits are provided on the out- 
puts SCo_7- For the Diagnostic Detect Mode, the syndrome bits are 
generated by comparing the internally generated check bits from 



the Data In Latch with check bits stored in the diagnostic latch 
rather than with the check bit latch contents. 

Correct Mode is similar to the Detect Mode exceptthat single bit 
errors will be complemented (corrected) and made available as in- 
put to the Data Out Latches. Again, the Diagnostic Correct Mode 
will correct single bit errors as determined by syndrome bits gen- 
erated from the data input and contents of the diagnostic latches. 

The Initialize Mode provides check bits for all zero bit data. Data 
Input Latches are set, latched to a logic zero and made available 
as input to the Data Out Latches. 

The Internal Mode disables the external control pins DIAG 
MODEo, 1 and CORRECT to be defined by the Diagnostic Latch. 
Even CODE IDi, , although externally set to the 01 code, can be 
redefined from the Diagnostic Latch data. 



TABLE 5. SLICE IDENTIFICATION 



CODE ID 1 


CODE ID 


SLICE SELECTED 





1 
1 




1 


1 


32-Bit 

Internal Control Mode 
64-Bit, Lower 32-Bit (0-31) 
64-Bit. Upper 32-Bit (32-63) 



DATA 0-31 HIGH C 6 C 5 C 4 C 3 C 2 C, C 



DATA 0-31 CB 7 CB 6 CB5CB4CB3CB2 CB! CB 


IDT49C460 CODEID ti0 


SC7 SC5SC5SC4 SC3 SC2 SC-j SCq 




1 

S5/C5 


1 


1 

S1/C1 

f 1 M 


' 



0,0 



Sg/Cg S4/C4 S2/C2 Sq/Cq 

Figure 1 . 32-Blt Configuration 



DATA INPUT 
DATA 32_e3 DATA 0-31 

"l 32 



s' 



32 



CHECK-BIT INPUTS 1/8 OE^ 

1 IDT74FCT240 

J ylDT74FCT24V ] 



',' 



DATA 



CB 



IDT49C460 
(LOWER 32 BITS) 



OE & 



*"! 



SC -7 



CODEID 1i0 



1,0 



''8 



DATA CB 0-7 

"OEsc 
IDT49C460 
(UPPER 32 BITS) 

TOUT C0DE,D1 ° 
ERROR EHHOH SCo_ 7 



*' 



■ 1.1 



8 



TB0LT 
"ERRDTT 

ERROR SYNDROME/ 

CHECK BITS 

Figure 2. 64-Blt Configuration 





DATA 








CHECK BITS 








BYTE 3 


BYTE 2 


BYTE, 


BYTE 


Co 


c/ 


c 2 


c 3 


c 4 


c 5 


c 8 



31 



24 23 1615 



87 . f 

Figure 3. 32-BIt Data Format 









DATA 








- 




CHECK BITS 










BYTE 7 


3YTE e 


BYTE 5 


BYTE 4 


BYTE 3 


BYTE 2 


BYTE,-' 


BYTEq 


Co 


C1 


c 2 


C3 


c 4 


c 6 


C e 


c 7 



63 



56 55 4847 



4039 



3231 



2423 1615 



8 7 



Figure 4. 64- Bit Data Format 

f 
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32-BIT DATA WORD CONFIGURATION: 

A single IDT49C460 EDC unit, connected as shown in Figure 1 , 
provides all the logic needed for single bit error correction and 
double bit error detection of a 32-bit data field. The identification 
code indicates 7 check bits are required. The CB 7 pin should be 
HIGH. 

Figure 3 indicates the 39-bit data format for two bytes of data 
and 7 check bits. Table 3 describes the operating mode available. 

Table 6 indicates the data bits participating in the check bit gen- 
eration. For example, check bit CO is the exclusive-OR function of 
the 16 data input bits marked with an X. Check bits are generated 
and output in the Generate and Initialization Mode. Check bits 
from the respective latch are passed, unchanged, in the Pass Thru 
or Diagnostic Generate Mode. 

Syndrome bits are generated by an exclusive-OR or the gener- 
ated check bits with the read check bits. For example, S n is the 



XOR of check bits C n from those read with those generated. 
Table 7 indicates the decoding of the seven syndrome bits to iden- 
tify the bit-in-error for a single bit error or whether a double or triple 
bit error was detected. The all zero case indicates no errors 
detected. 

In the Correct Mode, the syndrome bits are used to complement 
(correct) single bit errors in the data bits. For double or multiple 
error detection, the data available as input to the Data Out Latch is 
not defined. 

Table 4 defines the bit definition for the Diagnostic Latch. As de- 
fined in Table 3, several modes will use the diagnostic check bits 
to determine syndrome bits or to pass as check bits to the 
SCq_7 outputs. The Internal Mode substitutes the indicated bit 
position for the external control signals. 



TABLE 4. 

32-BIT DIAGNOSTIC 

LATCH CODING FORMAT 



BITO 
BIT1 
BIT 2 
BIT 3 
BIT 4 
BITS 
BIT 6 
BIT 7 
BIT 8 
BIT 9 
BIT 10 
BIT 11 
BIT 12 
BIT 13-31 



CB DIAGNOSTIC 
CB! DIAGNOSTIC 
CB 2 DIAGNOSTIC 
CB 3 DIAGNOSTIC 
CB 4 DIAGNOSTIC 
CB 5 DIAGNOSTIC 
CB 6 DIAGNOSTIC 
CB 7 DIAGNOSTIC 
CODE ID 
CODE IDi 
DIAG MODE 
DIAGMODEi 
CORRECT 
PONT CARE 




TABLE 6. 32-BIT MODIFIED HAMMING CODE -CHECK BIT ENCODE CHART 














GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 


X 








X 




X 


X 


X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








c 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 




















GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 










X 




X 


X 




X 


C1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








c 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 
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TABLE 7. 

SYNDROME DECODE T O BIT-IN-ERROR (32-BIT) 









I HEX 





1 


2 


3 


4 


5 


6 


7 




s 3 


SYNDROME 
BITS 

S2 Si So 


s 6 

Ss 

S4 










1 




1 





1 
1 


1 




1 

1 


1 

1 



1 

1 
1 


HEX 
















* 


C4 


C5 


T 


C6 


T 


T 


30 


1 








1 




CO 


T 


T 


14 


T 


M 


M 


T 


2 





1 







C1 


T 


T 


M 


T 


2 


24 


T 


3 





1 


1 




T 


18 


8 


T 


M 


T 


T 


M 


4 





1 







C2 


T 


T 


15 


T 


3 


25 


T 


5 





1 


1 




T 


19 


9 


T 


M 


T 


T 


31 


6 





1 1 







T 


20 


10 


T 


M 


T 


T 


M 


7 





1 1 


1 




M 


T 


T 


M 


T 


4 


26 


T 


8 


1 










C3 


T 


T 


M 


T 


5 


27 


T 


9 


1 





1 




T 


21 


11 


T 


M 


T 


T 


M 


A 


1 


1 







T 


22 


12 


T 


1 


T 


T 


M 


B 


1 


1 


1 




17 


T 


T 


M 


T 


6 


28 


T 


C 


1 


1 







T 


23 


13 


T 


M 


T 


T 


M 


D 


1 


1 


1 




M 


T 


T 


M 


T 


7 


29 


T 


E 


1 


1 1 







16 


T 


T 


M 


T 


M 


M 


T 


F 


1 


1 1 


1 




T 


M 


M 


T 





T 


T 


M 



NOTES: 

* = No errors detected 

Number = The number of the single bit-in-error 

T = Two errors detected 

M = Three or more errors detected 

64-BIT DATA WORD CONFIGURATION: 

Two IDT49C460 EDC units, connected as shown in Figure 2, 
provide all the logic needed for single bit error correction and dou- 
ble bit error detection of a 64-bit data field. Table 5 gives the 
CODEIDi.o values needed for distinguishing the upper 32 bits 
from the lower 32 bit s. Valid syndrome, check bits and the ERROR 
and MULT ERROR signals come from the IC with the CODE 
ID 1i0 = 11. Control signals not indicated are connected to both 
units in parallel. The EDC with the CODE IDi, = 10 has the OE sc 
grounded. The OE sc selects the syndrome bits from the EDC with 
CODE IDi.o = 11 and also controls the check bit buffers from 
memory. 

Data In bits through 31 are connected to the same numbered 
inputs of the EDC unit with CODE ID 1,0 = 10, while Data In bits 32 
through 63 are connected to Data Inputs to 31, respectively, for 
the EDC unit with CODE ID 1i0 = 11. 

Figure 4 indicates the 72-bit data format of 8 bytes of data 
and 8 check bits. Check bits are input to the EDC unit with CODE 
ID 1>0 = 10 through a three-state buffer unit such as the 
IDT74FCT244. Correction of single bit errors of the 64-bit configu- 
ration requires a feedback of syndrome bits from the upper EDC 
unit to the lower EDC unit. The M UX shown on the functional block 
diagram is used to select the CB0-7 pins as the syndrome bits 
rather than internally generated syndrome bits. 

Table 3 describes the operating modes available for the 64/72 
configuration. 

Table 1 1 indicates the data bits participating in the check bit 
generation. For example, check bit CO is the exclusive-OR function 
or the 32 data input bits marked with an X. Check bits are generated 
and output in the Generate and Initialization modes. Check bits are 
passed as stored in the PASSTHRU or Diagnostic Generate 
modes. 

Syndrome bits are generated by an exclusive-OR of the gener- 
ated check bits with the read check bits. For example, Snis the 
XOR of check bits Cn from those read with those generated. 
Table 9 indicates the decoding of the 8 syndrome bits to determine 



the bit in error for a single bit error or whether a double or triple bit 
error was detected. The all zero case indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to comple- 
ment (correct) single bit errors in the data bits. For double or multi- 
ple error detection, the data available as input to the Data Out 
Latch is not defined. 

Tables 8A and 8B define the bit definition for the Diagnostic 
Latch. As defined in Table 3, several modes will use the Diagnos- 
tic Check Bits to determine syndrome bits or to pass as check bits 
to the SC 0-7 outputs. The Internal Mode substitutes the indicated 
bit position for the external control signals. 

Performance data is provided in Table 10, relating a single 
IDT49C460 EDC with the two cascaded units of Figure 2. As indi- 
cated, a summation of propagation delays is required from the 
cascading arrangement of EDC units. 

TABLE 8A. 

64-BIT DIAGNOSTIC LATCH-CODING FORMAT 

(DIAGNOSTIC DETECT AND CORRECT MODE) 



BIT 


INTERNAL FUNCTION 





CB DIAGNOSTIC 


1 


CB1 DIAGNOSTIC 


2 


CB 2 DIAGNOSTIC 


3 


CB 3 DIAGNOSTIC 


4 


CB 4 DIAGNOSTIC 


5 


CB 5 DIAGNOSTIC 


6 


CB 6 DIAGNOSTIC 


7 


CB 7 DIAGNOSTIC 


8 


CODE ID LOWER 32-BIT 


9 


CODE ID, LOWER 32-BIT 


10 


DIAG MODEo LOWER 32-BIT 


11 


DIAG MODEt LOWER 32-BIT 


12 


CORRECT LOWER 32-BIT 


13-31 


DON'T CARE 


32-39 


DON'T CARE 


40 


CODE IDo UPPER 32-BIT 


41 


CODE ID, UPPER 32-BIT 


42 


DIAG MODEq UPPER 32-BIT 


43 


DIAG MODE! UPPER 32-BIT 


44 


CORRECT UPPER 32-BIT 


45-63 


DON'T CARE 



TABLE 8B. 

64-BIT DIAGNOSTIC LATCH -CODING FORMAT 

(DIAGNOSTIC GENERATE MODE) 



BIT 


INTERNAL FUNCTION 


0-7 


DON'T CARE 


8 


CODE ID LOWER 32-BIT 


9 


CODE ID, LOWER 32-BIT 


10 


DIAG MODE LOWER 32-BIT 


11 


DIAG MODE, LOWER 32-BIT 


12 


CORRECT LOWER 32-BIT 


13-31 


DONT CARE 


32 


CB DIAGNOSTIC 


33 


CB, DIAGNOSTIC 


34 


CB 2 DIAGNOSTIC 


35 


CB 3 DIAGNOSTIC 


36 


CB 4 DIAGNOSTIC 


37 


CB 5 DIAGNOSTIC 


38 


CB 6 DIAGNOSTIC 


39 


CB 7 DIAGNOSTIC 


40 


CODE ID UPPER 32-BIT 


41 


CODE ID 1 UPPER 32-BIT 


42 


DIAG MODE,, UPPER 32-BIT 


43 


DIAG MODE t UPPER 32-BIT 


44 


CORRECT UPPER 32-BIT 


45-63 


DONT CARE 
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TAE 


5LE 9. SYNDROME DECODE TO BIT-IN-ERROR ( 


64-B 


TCC 


)NFIG 


URA1 


"ION) 












| HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


HEX 


S7 

SYNDROME So 

BITS Ss 

s 4 

S3 S 2 S 1 So 












1 





1 






1 
1 



1 





1 


1 



1 
1 




1 
1 

1 


1 





1 



1 


1 

1 



1 


1 
1 


1 
1 




1 
1 


1 


1 
1 

1 



1 

1 
1 
1 








* 


C4 


C5 


T 


C6 


T 


T 


62 


C7 


T 


T 


46 


T 


M 


M 


T 


1 


1 


CO 


T 


T 


14 


T 


M 


M 


T 


T 


M 


M 


T 


M 


T 


T 


30 


2 


10 


C1 


T 


T 


M 


T 


34 


56 


T 


T 


50 


40 


T 


M 


T 


T 


M 


3 


11 


T 


18 


8 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


2 


24 


T 


4 


10 


C2 


T 


T 


15 


T 


35 


57 


T 


T 


51 


41 


T 


M 


T 


T 


31 


5 


10 1 


T 


19 


9 


T . 


M 


T 


T 


63 


M 


T 


T 


47 


T 


3 


25 


T 


6 


110 


T 


20 


10 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


4 


26 


T 


7 


111 


M 


T 


T 


M 


T 


36 


58 


T 


T 


52 


42 


T 


M 


T 


T 


M 


8 


10 


C3 


T 


T 


M 


T 


37 


59 


T 


T 


53 


43 


T 


M 


T 


T 


M 


9 


10 1 


T 


21 


11 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


5 


27 


T 


A 


10 10 


T 


22 


12 


T 


33 


T 


T 


M 


49 


T 


T 


M 


T 


6 


28 


T 


B 


10 11 


17 


T 


T 


M 


T 


38 


60 


T 


T 


54 


44 


T 


1 


T 


T 


M 


C 


1 1 


T 


23 


13 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


7 


29 


T 


D 


110 1 


M 


T 


T 


M 


T 


39 


61 


T 


T 


55 


45 


T 


M 


T 


T 


M 


E 


1110 


16 


T 


T 


M 


T 


M 


M 


T 


T 


M 


M 


T 





T 


T 


M 


F 


1111 


T 


M 


M 


T 


32 


T 


T 


M 


48 


T 


T 


M 


T 


M 


M 


T 



NOTES: 

* = No errors detected 

Number = The number of the single bit-ii 



T = Two errors detected 

M = Three or more errors detected 



TABLE 10. 

KEY AC CALCULATIONS FOR THE 64-BIT CONFIGURATION 



64-BIT 
PROPAGATION DELAY 


COMPONENT DELAY FOR IDT49C460 AC SPECIFICATIONS 


FROM 


TO 


DATA 


Check Bits Out 


(DATA TO SC) + (CB TO SC, CODE ID 11) 


DATA 


Corrected DATA Out 


(DATA TO SC) + (CBTO SC, CODE ID 11) + (CBTO DATA, CODE ID 10) 


DATA 


Syndromes Out 


(DATA TO SC) + (CB TO SC, CODE ID 11) 


DATA 


ERROR for 64 Bits 


(DATA TO SC) + (CB TO ERROR. CODE ID 11) 


DATA 


MULT ERROR for 64 Bits 


(DATA TO SC) + (CBTO MULT ERROR, CODE ID 11) 
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TABLE 11. 64-BIT MODIFIED HAMMING CODE -CHECK BIT ENCODING 


GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















c 7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 



















NOTE: 

The check bit is generated as either an XOR or XNOR of the 32 data bits noted by an "X" in the table. 



GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








c 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 




GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


c 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















c 7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 




GENERATED 
CHECK BITS 


PARITY 


PARTICIPATING DATA BITS 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








c 2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C 3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






c 4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


c 5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


c 6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C 7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 
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SC OUTPUTS 

The tables below indicate how the SC0-7 outputs are generated 
in each control mode for various CODE IDs (Internal Control Mode 
not applicable). 



GENERATE 



SC 



SC t 



SC 2 



sc a 



sc 4 



SC S 



sc B 



sc 7 



00 



PHO 



PA 



PB 



PC 



PD 



PE 



PF 



CODEIDi.o 



FINAL 
CHECK BITS 



10 



PH1 



PA 



PB 



PC 



PD 



PE 



PF 



PF 



PARTIAL 
CHECK BITS 



11 



PH2 CB 



PA0 CB 1 



PB0 CB 2 



PC CB 3 



PD CB 4 



PE CB 5 



PF0 CB 6 



PG CB 7 



FINAL 
CHECK BITS 



CORRECT/ 
DETECT 


CODEIDi,o 


00 


10 


11 


SC 4- 


PHO CO 


PH1 CO 


PH2 CB n 


SC1 4- 


PA0 C1 


PA C1 


PA0 CB1 


SC 2 4- 


pb0 ca 


PB0 C2 


PB0 CB 2 


sc 3 4- 


PC0 C3 


PC0 C3 


PC CB 3 


sc 4 4- 


PD0 C4 


PD0 C4 


PC CB 4 


SC5 +- 


PE0 C5 


PE0 C5 


PE CB 5 


SC e 4- 


PF0 C6 


PF0 C6 


PF0 CB 6 


SC 7 4- 


- 


PF0 C7 


PG CB 7 




FINAL 
SYNDROME 


PARTIAL 
SYNDROME 


FINAL 
SYNDROME 



DIAGNOSTIC 
GENERATE 


CODEIDi,o 


00 


10 


11 


SCo 4- 


DLO 


DLO 


DL32 


SC1 4- 


DL1 


DL1 


DL33 


SC2 4- 


DL2 


DL2 


DL34 


SC3 +- 


DL3 


DL3 


DL35 


SC4 4— 


DL4 


DL4 


DL36 


SCs 4- 


DL5 


DL5 


DL37 


SCe 4- 


DL6 


DL6 


DL38 


SC7 4- 


- 


DL7 


DL39 




FINAL 
CHECK BITS 


PARTIAL 
CHECK BITS 


FINAL 
CHECK BITS 



DIAGNOSTIC 

CORRECT/ 

DETECT 


CODEIDi.o 


00 


10 


11 


SC 4- 


PHO DLO 


PH1 DLO 


PH2 CB 


SC1 4- 


PA DL1 


PA DL1 


PA0 CBt 


SC 2 4- 


PB0 DL2 


PB0 DL2 


PB CB2 


SC3 4- 


PC DL3 


PC0 DL3 


PC CB3 


SC 4 4- 


PD DL4 


PD DL4 


PD CB4 


SC 5 4- 


PE DL5 


PE DL5 


PE CBs 


SC 6 4- 


PF DL6 


PF DL6 


PF0 CBe 


SC 7 4- 


- 


PF DL7 


PG CB7 




FINAL 
SYNDROME 


PARTIAL 
SYNDROME 


FINAL 
SYNDROME 




PASSTHRU 


CODEIDi.o 


00 


10 


11 


SCo 4- 


CO 


CO 


CB 


SC1 4- 


C1 


C1 


CBt 


SC 2 4- 


C2 


C2 


CB 2 


SC3 4- 


C3 


C3 


CB 3 


SC 4 4- 


C4 


C4 


CB 4 


SC 5 4- 


C5 


C5 


CB 5 


SC 6 4- 


C6 


C6 


CB 6 


SC 7 4- 


- 


C7 


CB 7 
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DATA CORRECTION 

The tables below indicate which data output bits are corrected 
depending upon the syndromes and the CODE IDi , o position. The 
syndromes that determine data correction are, in some cases, syn- 
dromes input externally via the CB inputs and, in some cases, syn- 
dromes input externally by that EDC (Si are the internal syndromes 
and are the same as the value of the SQ output of that EDC if 
enabled). 

SYNDROME DECODE TO BIT CORRECTED 
(32-BIT CONFIGURATION) CODE ID ^0= 00 





I HEX 





1 


2 


3 


4 


5 


6 


7 




SYNDROME 1? 

b,ts 1: 

S3 S2 Si So 










1 



1 




1 
1 


1 




1 


1 


1 
1 



1 

1 
1 


HEX 






















30 


1 


1 


- 


- 


- 


14 


- 


- 


- 


- 


2 


10 












2 


24 


- 


3 


11 


- 


18 


8 












4 


10 


- 


- 


- 


15 


- 


3 


25 


- 


5 


10 1 


- 


19 


9 


- 


- 


- 


- 


31 


6 


110 


- 


20 


10 












7 


111 












4 


26 


- 


8 


10 












5 


27 


- 


9 


10 1 


- 


21 


11 












A 


1 10 


- 


22 


12 


- 


1 


- 


- 


- 


B 


10 11 


17 


- 


- 


- 


- 


6 


28 


- 


C 


1 10 


- 


23 


13 












D 


110 1 












7 


29 


- 


E 


1 110 


16 
















F 


1111 


- 


- 


- 


- 





- 


- 


- 



FUNCTIONAL EQUATIONS 

The equations below describe the IDT49C460 output values as 
defined by the value of the inputs and internal states. 

DEFINITIONS 

PA = DO D1 D2 D4 D6 D8 D10 e D12 
D16 D17 D18 D20 D22 D24 D26 D28 

PB = DO D3 D4 D7 D9 D10 D13 D15 
D16 D19 D20 D23 D25 D26 D29 D31 

PC = DO0D1 D5 0D6 0D7 0D11 0D12 0D13 
D16 D17 D21 D22 D23 D27 D28 D29 

PD = D2 D3 D4 D5 D6 D7 D14 D15 
D18 D19 D20 D21 D22 D23 D30 D31 

PE = D8 D9 D10 D11 D12 D13 D14 D15 
D24 D25 D26 D27 D28 D29 D30 D31 

PF = DO D1 D2 D3 D4 D5 D6 D7 D24 
D25 D26 D27 D28 D29 D30 D31 

PG = D80D90D1O0D11 D12 D13 D14 D15 
D16 D17 D18 D19 D20 D21 D22 D23 

PHO = DO D4 D6 D7 D8 D9 D11 D14 
D17 D18 D19 D21 D26 D28 D29 D31 

PH1 = D1 0D20D30D50D80D90D110D140 
D17 D18 D19 D21 D24 D25 D27 D30 

PH2 = DO D4 D6 D7 D10 D12 D13 D15 
D16 D20 D22 D23 D26 D28 D29 
D31 



NOTE: 

1.S7= 1 inCODEIDi,o= 00 



SYt 


4DROME DECODE TO BIT CORRECTED (64-BIT 


CONFIGURATION) 














| HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 


HEX 


S7 

SYNDROME Se 

BITS ss 

S 4 

S3 S 2 S 1 So 












1 




1 






1 
1 



1 





1 

1 



1 

1 




1 
1 
1 


1 






1 


1 


1 


1 



1 

1 
1 


1 

1 




1 

1 


1 


1 
1 
1 



1 

1 
1 
1 








* 


C4 


C5 


- 


C6 


_ 


- 


62 


C7 


- 


- 


46 


- 


- 


- 


- 


1 


1 


CO 


- 


- 


14 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


30 


2 


10 


C1 


- 


- 


- 


- 


34 


56 


- 


- 


50 


40 


- 


- 


- 


- 


- 


3 


11 


- 


18 


8 






















2 


24 


- 


4 


10 


C2 


- 


- 


15 


- 


35 


57 


- 


_ 


51 


41 


- 


- 


- 


- 


31 


5 


10 1 


- 


19 


9 


- 


- 


- 


- 


63 


- 


- 


- 


47 


- 


3 


25 


- 


6 


1 1 


- 


20 


10 






















4 


26 


- 


7 


111 


- 


- 


- 


- 


- 


36 


58 


- 


- 


52 


42 


- 


- 


- 


- 


- 


8 


10 


C3 


- 


- 


- 


- 


37 


59 


- 


- 


53 


43 


- 


- 


- 


- 


- 


9 


10 1 


- 


21 


11 






















5 


27 


- 


A 


10 10 


- 


22 


12 


- 


33 


- 


- 




49 


- 


- 


- 


- 


6 


28 


- 


B 


10 11 


17 


_ 


- 


_ 


- 


38 


60 


- 


- 


54 


44 


- 


1 


- 


- 


- 


C 


110 


- 


23 


13 






















7 


29 


- 


D 


110 1 


- 


- 


- 


- 


- 


39 


61 


- 


- 


55 


45 


- 


- 


- 


- 


- 


E 


1110 


16 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 





- 


- 


- 


F 


1111 


- 


- 


- 


- 


32 


- 


- 


- 


48 


- 


- 


- 


- 


- 


- 


- 
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ABSOLUTE MAXIMUM RATINGS* 



CAPACITANCE (T A = +25°c, t = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


'out 


DC Output Current 


30 


30 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


UNITS 


C,N 


Input Capacitance 


v, N =ov 


5 


PF 


C OUT 


Output Capacitance 


V ut= 0V 


7 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

T A = 0°Cto +70°C Vcc = 5.0V ± 5% (Commercial) 
T A = -55°Cto +125°C V cc = 5.0V ± 10% (Military) 
V LC =0.2V 
V H c= V CC -0.2V 












SYMBOL 


PARAMETER 


TEST CONDITIONS 0> 


MIN. 


TYP.(2> 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level ( 4 > 


2.0 


- 


- 


V 


I v 


Input LOW Level 


Guaranteed Logic Low Level ( 4 ) 


- 


- 


0.8 


V 


| t(H 


Input HIGH Current 


V cc = Max.,V, N = V cc 


- 


0.1 


5.0 


HA 


I t 


Input LOW Current 


V cc = Max.,V| N = GND 


_ 


-0.1 


-5.0 


v* 


v 

v OH 


Output HIGH Voltage 


Vcc - Min. 
V IN =V lH or V|L 


l 0H = -300jiA 


Vhc 


Vcc 


- 


V 


l 0H = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15m.ACOM'L 


2.4 


4.3 


- 


v ol 


Output LOW Voltage 


Vcc = Min - 
V|N = V |H ° r V jL 


Iol = 300llA 


- 


GND 


V L c 


V 


l 0L = 20mA MIL 


- 


0.3 


0.5 


Iol = 24mA COM'L 


— 


0.3 


0.5 


fez 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V o =0V 


- 


-0.1 


-10.0 


LLA 


V = V CC (Max.) 


- 


0.1 


10.0 


I fes 


Output Short Circuit Current 


V cc = Min., V 0UT = OVO) 


-30.0 


- 


- 


mA 



JOTES: 

| . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics. 

!. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 

t. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

I. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. 
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DC ELECTRICAL CHARACTERISTICS (Cont'd) 

T A =0°Cto +70°C V cc = 5.0V ± 5% (Commercial) 

T A = -55°Cto + 125°C Vcc = 50V ± 10 ° /o (Military) 

V LC = 0.2V 
V HC = Vcc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (D 


MIN. TYP.(2) MAX. 


UNIT 


'ceo 


Quiescent Power Supply Current 
(CMOS Inputs) 


V cc = Max. 
V HC <V iN , V IN < V LC 
f op = 


3.0 5 


mA 


'CCT 


Quiescent Input Power Supply 
Current (per Input @ TTL High) (5) 


Vcc = Max..V| N =3.4V,f OP = 


0.3 0.5 


mA/ 
Input 


'CCD 


Dynamic Power Supply Current 


V cc = Max. 

V HC < V jN , V )N £V LC 

Outputs Open, OE - L 


MIL. 


6 10 


mA/ 
MHz 


COM'L 


- 6 7 


Ice 


Total Power Supply Current ( 6 ) 


V C c = Max., f 0P = 10MHz 
Outputs Open, 0~E" = L 
50% Duty cycle 
V H c ^ V lN . V tN < V LC 


MIL 


60 110 


mA 


COM'L 


60 80 


V cc = Max.,f p = 10MHz 
Outputs Open, OE = L 
50% Duty cycle 
V| H = 3.4V, V L = 0.4V 


MIL 


70 125 


COM'L 


70 95 



NOTES: 

5. Icct is derived by measuring the total current with all the inputs tied together at 3.4V. subtracting out Icco. then dividing by the total number of inputs. 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

Ice = 'ceo + 'cor wMt x Dh ) + 'ccd ^op ) 

D„ = Data dirty cycle TTL high period (V lN = 3.4V). 
N T = Number of dynamic inputs driven at TTL levels. 
f 0P = Operating frequency in Megahertz. 



CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test 
environment. Large output currents are being switched in very 
short periods and proper testing demands that test set-ups have 
minimized inductance and guaranteed zero voltage grounds. The 
techniques listed below will assist the user in obtaining accurate 
testing results: 

1) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing im- 
proper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 
minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possible 
to the DUT power pins. 



3) Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decou- 
pling between power and ground planes is necessary. The 
ground plane must be sustained from the performance board to 
the DUT interface board and wiring unused interconnect pins to 
the ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being recom- 
mended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To allow 
for testing and hardware-induced noise, IDT recommends using 
V lL < 0V and V IH > 3V for AC tests. 
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IDT49C460C AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460C over the 0°C to +70°C commercial temperature 
range. All times are in nanoseconds and are measured at the 1.5V 
signal level. The inputs switch between OV and 3V with signal transi- 
tion rates of 1 V per nanosecond. All outputs have maximum DC load. 
V cc equal to 5.0V ± 5%. 



PROPAGATION DELAYS c L = 50pF. 



FROM INPUT 



TO OUTPUT 



SCo-7 



DATAo-3i 



EflROR 



MULT ERftbft 



UNITS 



DATA o-3i 



19 



24 



16 



20 



CBp-7 (CODE ID 00, 11) 



14 



21 



12 



16 



CBo-7 (CODE ID 10) 



14 



16 



19 



m\. 



LE 0UT /GENERATE 



12 



18 



mm 



I:18| 



<^C 



ms 



18 



CORRECT 

Not Internal Control Mode 



16 



DIAG MODE 

Not Internal Control Mode 



16 



26 



• : - :; t6l 



20 



CODE ID i,o 



18 



23 



21 



LE,n 

From latched to transparent 



22 



28| 



24 



22 



LE D |AG 

From latched to transparent; 
Not Internal Control Mode 



15 



•« 



15 



19 



Internal 
Control 
Mode 



LEdiag 

From latched to transparent 



JM 



122 



15 



18 



DATAo_ 31 

via Diagnostic Latch 



::,15 



25 



13 



16 



SET-UP AND HOLD TIMESlRELAWE TO LATCH ENABLES 



FROM INPUT ::S 


TO 
; (LATCHING DATA) 


SET-UPTIME 
M1N. 


HOLD TIME 
MIN. 


UNITS 


DATA 0-31 -:^:-,, 


ix 


LEin 


3 . 


4 


ns 


CB0-7 <iHx..^^xv..'^ :: 


**\_ 


LE, N 


2 


4 


ns 


DATA 0-31 , : :;;;||:|;:C? :; ill|k; .' " v ®$8 f 


"X- 


LEout/GENERATE 


6 





ns 


CBo-7 (CODE ID 00. 11)' ;: :YV 


~\_ 


LEout /GENERATE 


' 14 





ns 


CBq-7 (CODE:: ID 10) 


^ 


LEout /GENERATE 


8 





ns 


CORRECT • | _S~ 


~v_ 


LEout/G^RATE 


8 


- 


ns 


DIAG MODE 


"X_ 


LE out /GENERAT£ 


17 





ns 


CODE ID i,o 


"X. 


LEqut /GENERATE 


10 





ns 


LE, N | ^~ 


"V- 


LEour/GENERATE 


19 


- 


ns 


DATAo_ 31 




LEdiag 


3 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



Output disable tests performed with C L = 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


O^BYTE „ 3 


"X. 


-/" 


DATAq-31 


10 


23 


10 


19 


ns 


0~Esc 


"X 


y^ 


SCo-7 


10 


24 


10 


20 


ns 



MINIMUM PULSE WIDTHS 

LE lN , LEqut. LEdiag 



MIN. 



S8-97 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460B AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460B over the 0°C to +70°C commercial temperature 
range. All times are in nanoseconds and are measured at the 1.5V 
signal level. The inputs switch between OV and 3V with signal transi- 
tion rates of 1 V per nanosecond. All outputs have maximum DC load. 
v cc equal to 5.0V ± 5%. 





PROPAGATION DELA\ 


'S c 


. = 50pF. 
















FROM INPUT 


TO OUTPUT 


UNITS 




SC0-7 


DATA0-31 


ERROR 


MULT ERROR 




DATA o-3i 


25 


30 


25 


27 


ns 




CB0-7 (CODE ID 00, 11) 


14 


30 


17 


20 


ns 




CBo-7 (CODE ID 10) 


16 


18 


19 


21 


ns 






_s~ 


- 


12 


~\_ 


23 


"V 


23 


ns 




LEqut /GENERATE 


"X- 


21 


- 


s~ 


23 


-/" 


23 


ns 




CORRECT 

Not Internal Control Mode 


- 


23 


- 


- 


ns 




DIAG MODE 

Not Internal Control Mode 


17 


26 


20 


24 


ns 




CODEID1.0 


18 


26 


21 


26 


ns 




LE IN 

From latched to transparent 


s- 


27 


38 


30 


3 


ns 




LEdiag 

From latched to transparent; 

Not Internal Control Mode 


s 


15 


29 


19 


22 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to transparent 


-/- 


16 


32 


19 


24 


ns 


DATA _ 31 

Via Diagnostic Latch 


16 


32 


20 


25 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 
(LATCHING DATA) 


SET-UPTIME 
MIN. 


HOLD TIME 
MIN. 


UNITS 


DATA 0-31 


"\_ 


LEin 


4 


4 


ns 


CB0-7 


"N^ 


LE, N 


4 


4 


ns 


DATA 0-31 


"X_ 


LE out /GENERATE 


19 





ns 


CB0-7 (CODE ID 00, 11) 


"\- 


LEout/GENERATE 


15 





ns 


CB0-7 (CODE ID 10) 


"V_ 


LEqut/GENERATE 


15 





ns 


CORRECT | _y^ 


^ 


LE OUT /GENERATe 


11 


- 


ns 


DIAG MODE 


"V 


LE 0UT /GENERAT£ 


17 





ns 


CODEID1.0 


^ 


LE out/GENERATE 


17 





ns 


LE, N | S~ 


~X_ 


LEout/GENERATE 


20 


- 


ns 


DATA0-31 




LEdiag 


4 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



Output disable tests performed with C L - 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


OT BYTE .3 


^. 


s~ 


DATA _ 31 


10 


23 


10 


19 


ns 


OTsc 


"V. 


s~ 


SC0-7 


10 


24 


10 


20 


ns 



MINIMUM PULSE WIDTHS 



MIN. 



LE| N , LEqut. LEdiag 



S8-98 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460B AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460B over the -55 °C to +125°C military temperature 
range. All times are in nanoseconds and are measured at the 1.5V 
signal level. The inputs switch between OV and 3V with signal transi- 
tion rates of 1 V per nanosecond. All outputs have maximum DC load. 
V cc equal to 5.0V ± 10%. 



PROPAGATION DELAYS c L = 50pF. 



FROM INPUT 



TO OUTPUT 



SC0-7 



DATA0-31 



ERROR 



MULT SAROR 



UNITS 



DATA o-3i 



28 



33 



28 



30 



CBo-7 (CODE ID 00, 11) 



17 



33 



20 



23 



CBo-7 (CODE ID 10) 



19 



23 



22 



24 



LE 0UT /GENERATE 



26 



26 



26 



CORRECT 

Not Internal Control Mode 



26 



DIAG MODE 

Not Internal Control Mode 



20 



29 



23 



27 



CODEIDi.o 



29 



29 



LE 1N 

From latched to transparent 



30 



41 



33 



36 



LEdiag 

From latched to transparent; 

Not Internal Control Mode 



32 



22 



25 



Internal 
Control 
Mode 



LEdiag 

From latched to transparent 



19 



35 



22 



27 



DATA _ 31 

Via Diagnostic Latch 



19 



35 



23 



28 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 
(LATCHING DATA) 


SET-UPTIME 

MIN. 


HOLD TIME 
MIN. 


UNITS 


DATA 0-31 


"X_ 


LEin 


4 


4 


ns 


CBo-7 


■^ 


LE lN 


4 


4 


ns 


DATA 0-31 


^ 


LEqut/GENERATE 


23 





ns 


CBo-7 (CODE ID 00, 11) 


"X_ 


LEout/GENERATE 


18 





ns 


CB0-7 (CODE ID 10) 


~N_ 


LEout/GENERATE 


18 





ns 


CORRECT | _S~ 


^_ 


LEqut/GENERATE 


. 14 


- 


ns 


DIAG MODE 


"\_ 


LEout/GENERATE 


20 





ns 


CODEIDi.o 


"\_ 


LEqut/GENERATE 


20 





ns 


LE, N 1 ^~ 


"X- 


LEout/GENERATE 


23 


- 


ns 


DATA 0-31 




LEdiag 


4 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



Output disable tests performed with C L = 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


O"EBYTE _ 3 


^ 


S~ 


DATA0-31 


10 


25 


10 


21 


ns 


C^sc 


"X 


~/~ 


SCo-7 


10 


27 


10 


22 


ns 



MINIMUM PULSE WIDTHS 

| LE jN , LEqut, LEqiag 



MIN. 

12 



S8-99 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460A AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460A over the 0°C to +70°C commercial temperature 
range. All times are in nanoseconds and are measured at the 1 .5V 
signal level. The inputs switch between OV and 3V with signal transi- 
tion rates of 1 V per nanosecond. All outputs have maximum DC load. 
V cc equal to 5.0V ± 5%. 





PROPAGATION DELAYS c 


_ = 50pF. 
















FROM INPUT 


TO OUTPUT 


UNITS 




SCo-7 


DATAo-31 


ERROR 


MULT eAROft 




DATA 0-31 


27 


36 


30 


33 


ns 




CB0-7 (CODE ID 00, 11) 


16 


34 


19 


23 


ns 




CBo-7 (CODE ID 10) 


16 


20 


19 


21 


ns 






-/" 


- 


12 


^_ 


25 


"^ 


25 


ns 




LE ut /GENERATE 


"V 


21 


- 


_/~ 


25 


^r 


25 


ns 




CORRECT 

Not Internal Control Mode 


~ 


23 


- 


- 


ns 




DIAG MODE 

Not Internal Control Mode 


17 


26 


20 


24 


ns 




CODE ID i,o 


18 


26 


21 


26 


ns 




LE, N 

From latched to transparent 


s- 


27 


38 


30 


33 


ns 




LEdiag 

From latched to transparent; 

Not Internal Control Mode 


_/■ 


15 


29 


19 


22 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to transparent 


^ 


16 


32 


29 


24 


ns 


DATA _ 31 

Via Diagnostic Latch 


16 


32 


20 


25 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 
(LATCHING DATA) 


SET-UPTIME 
MIN. 


HOLD TIME 
MIN. 


UNITS 


DATAo-31 


~x_ 


LEin 


5 


4 


ns 


CB0-7 


"\_ 


LE 1N 


5 


4 


ns 


DATAo-31 


~V_ 


LEout/GENERATE 


23 





ns 


CBo-7 (CODE ID 00, 11) 


~V_ 


LE out /GENERATE 


15 





ns 


CB0-7 (CODE ID 10) 


"N^ 


LEout/GENERATE 


15 





ns 


CORRECT | _y~ 


^ 


LE 0UT /GENERAT£ 


11 


- 


ns 


DIAG MODE 


"V 


LEout /GENERATE 


17 





ns 


CODE ID i r0 


"\_ 


LEout/GENERATE 


17 





ns 


LE, M | -^ 


"V 




25 


_ 


ns 


LE 0UT /GENERATE 


DATAo-31 




LEdiag 


5 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



Output disable tests performed with C L = 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


^ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


0~E~BYTE D _ 3 


^ 


_/~ 


DATA _ 31 


10 


23 


10 


19 


ns 


OEsc 


"V 


S~ 


SCo-7 


10 


24 


10 


20 


ns 



MINIMUM PULSE WIDTHS 

| LE IN , LE 0UT , LEqiag 



MIN. 



S8-100 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460A AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460A over the -55°C to +125°C military temperature 
range. All times are in nanoseconds and are measured at the 1.5V 
signal level. The inputs switch between OV and 3V with signal transi- 
tion rates of 1V per nanosecond. All outputs have maximum DC load. 
v cc equal to 5.0V ± 10%. 



PROPAGATION DELAYS c L = 50pF. 









TO OUTPUT 


UNITS 




FROM INPUT 


SCo-7 


DATAo-31 


ERROR 


MULT EiRAOR 




DATA o-31 


30 


39 


33 


36 


ns 




CB0-7 (CODE ID 00, 11) 


19 


37 


22 


26 


ns 




CBo-7 {CODE ID 10) 


19 


23 


22 


24 


ns 






_y~ 


- 


15 


"\_ 


28 


~\_ 


28 


ns 




LE ut /GENE RATE 


^_ 


24 


- 


-/" 


28 


_y~ 


28 


ns 




CORRECT 

Not Internal Control Mode 


- 


26 


- 


- 


ns 




DIAG MODE 

Not Internal Control Mode 


20 


29 


23 


27 


ns 




CODEIDi.o 


21 


29 


24 


29 


ns 




LE, N 

From latched to transparent 


-/" 


30 


41 


33 


36 


ns 




LEdiag 

From latched to transparent; 

Not Internal Control Mode 


-/" 


18 


32 


22 


25 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to transparent 


^ 


19 


35 


22 


27 


ns 


DATA _ 31 

Via Diagnostic Latch 


19 


35 


23 


28 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 
(LATCHING DATA) 


SET-UPTIME 
MIN. 


HOLD TIME 
MIN. 


UNITS 


DATAo-31 


^ 


LEin 


5 


4 


ns 


CBo-7 


~V_ 


LEin 


5 


4 


ns 


DATAo-31 


*\_' 


LEout /GENERATE 


27 





ns 


CBo-7 (CODE ID 00, 11) 


"^ 


LEout/GENERATE 


18 





ns 


CB0-7 (CODE ID 10) 


"V_ 




18 





ns 


LE out /GEN£RATE 


CORRECT | _S~ 


"\- 


LEqut/GENERATE 


14 


- 


ns 


DIAG MODE 


"X. 


LEout/GENERATE 


20 





ns 


CODEIDi.o 


^ 


LEout/GENERATE 


20 





ns 


LE, N | ^~ 


"V. 


LEqut/GENERATE 


28 


- 


ns 


DATAo-31 




LEdiag 


5 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



MINIMUM PULSE WIDTHS 



Output disable tests performed with C L = 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


OE BYTE .3 


^ 


_s~ 


DATA _ 31 


10 


25 


10 


21 


ns 


OEsc 


"X 


s~ 


SCo-7 


10 


27 


10 


22 


ns 



MIN. 



IE in . LEquj, LE D iag 



12 



S8-101 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460 over the 0°C to + 70 °C commercial temperature range. 
All times are in nanoseconds and are measured at the 1.5V signal 
level. The inputs switch between OV and 3V with signal transition 
rates of 1 V per nanosecond. Al I outputs have maximum DC load. v cc 
equal to 5.0V ± 5%. 





PROPAGATION DELAYS c 


l = 50pF. 
















FROM INPUT 


TO OUTPUT 


UNITS 




SCo-7 


DATA0-31 


ERROR 


MULT ERROR 




DATA o-3i 


37 


49 


40 


45 


ns 




CB0-7 (CODE ID 00, 11) 


22 


46 


26 


31 


ns 




CB0-7 (CODE ID 10) 


22 


30 


26 


29 


ns 






_^ 


- 


17 


*N^ 


30 


"V. 


30 


ns 




LE uW GENERATE 


"\_ 


29 


- 


_/~ 


30 


^~ 


30 


ns 




CORRECT 

Not Internal Control Mode 


- 


31 


- 


- 


ns 




DIAG MODE 

Not Internal Control Mode 


23 


35 


27 


33 


ns 




CODEIDi.o 


25 


35 


29 


35 


ns 




LE tN 

From latched to transparent 


^ 


37 


51 


41 


45 


ns 




LEdiag 

From latched to transparent; 

Not Internal Control Mode 


^ 


21 


38 


26 


30 


ns 


Internal 
Control 
Mode 


LE DIAG 

From latched to transparent 


s- 


22 


42 


26 


33 


ns 


DATA . 31 

Via Diagnostic Latch 


22 


42 


27 


34 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 
(LATCHING DATA) 


SET-UP TIME 
MIN. 


HOLD TIME 
MIN. 


UNITS 


DATA 0-31 


~\_ 


LEin 


6 


4 


ns 


CB0-7 


"N^ 


LE, N 


5 


4 


ns 


DATA 0-31 


~\_ 


LE 0U t/GENERAT£ 


30 





ns 


CB0-7 (CODE ID 00, 11) 


"X_ 




20 





ns 


LE 0UT /GENERATE 


CB0-7 (CODE ID 10) 


"\_ 




20 





ns 


LE 0UT /GEI\lERATE' 


CORRECT | _jT 


"V 


LE 0UT /GENERATE 


16 


- 


ns 


DIAG MODE 


"^ 


LE 0UT /GENERAT6 


23 





ns 


CODEID1.0 


"V. 


LEout/GENERATE 


23 





ns 


LE, N | 'S~ 


"X. 




31 


- 


ns 


LE 0UT /GENeRATE 


DATA 0-31 




LEdiag 


6 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



Output disable tests performed with C L = 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


OEBYTE „ 3 


"V. 


S~ 


DATA _ 31 


10 


27 


10 


23 


ns 


0~Esc 


x_ 


s~ 


SC0-7 


10 


28 


10 


24 


ns 



MINIMUM PULSE WIDTHS 



| LEin. LE 0UT , LE D | AG 



MIN. 



12 



S8-102 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460 AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) 

The tables below specify the guaranteed performance of the 
IDT49C460 over the -55° C to + 125°C military temperature range. 
All times are in nanoseconds and are measured at the 1.5V signal 
level. The inputs switch between OV and 3V with signal transition 
rates of 1V per nanosecond. All outputs have maximum DC load. V cc 
equal to 5.0V ± 10%. 





PROPAGATION DELAYS c 


L = 50pF. 
















FROM INPUT 


TO OUTPUT 


UNITS 




SCo-7 


DATAo-31 


ERROR 


MULT ERROR 




DATA 0-31 


40 


52 


44 


48 


ns 




CB0-7 (CODE ID 00, 11) 


25 


49 


29 


34 


ns 




CB0-7 (CODE ID 10) 


25 


33 


29 


32 


ns 






^^ 


- 


20 


~X 


33 


"N^ 


33 


ns 




LE 0UT /GENERATE 


"X- 


32 


- 


_s~ 


33 


_/~ 


33 


ns 




CORRECT 

Not Internal Control Mode 


- 


34 


- 


- 


ns 




DIAG MODE 

Not Internal Control Mode 


26 


38 


30 


36 


ns 




CODE ID i.o 


28 


38 


32 


38 


ns 




LE IN 

From latched to transparent 


-y 


40 


54 


44 


48 


ns 




LEdiag 

From latched to transparent; 

Not Internal Control Mode 


s- 


24 


42 


29 


33 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to transparent 


s- 


25 


47 


29 


36 


ns 


DATA _ 31 

Via Diagnostic Latch 


25 


47 


30 


37 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



FROM INPUT 


TO 
(LATCHING DATA) 


SET-UPTIME 
MIN. 


HOLD TIME 

MIN. 


UNITS 


DATAo-31 


~X 


LEin 


6 


4 


ns 


CB 0-7 


"\_ 


LE, N 


5 


4 


ns 


DATAo-31 


x_ 


LEout/^ENERATE 


36 





ns 


CB0-7 (CODE ID 00. 11) 


x_ 


LEout/GENERaTE 


24 





ns 


CB _ 7 (CODE ID .10) 


"X_ 


LEout/GEN^RATE 


24 





ns 


CORRECT | _S~ 


^x 


LEout/GENERATE 


20 


- 


ns 


DIAG MODE 


^_ 


LE ut/GENERAT£ 


28 





ns 


CODEIDi.o 


"X 


LE out /GENERATE 


28 





ns 


LE, N | _^ 


x_ 


le out/generate 


37 


- 


ns 


DATAo-31 




LEdiag 


6 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES 



Output disable tests performed with C L = 5pF and 
measured to 0.5V change of output voltage level. 



FROM INPUT 




TO OUTPUT 


ENABLE 


DISABLE 


UNITS 


ENABLE 


DISABLE 


MIN. 


MAX. 


MIN. 


MAX. 


O^BYTE^ 


^_ 


s~ 


DATA _ 31 


10 


29 


10 


25 


ns 


C~Esc 


~\- 


s~ 


SCo-7 


10 


30 


10 


26 


ns 



MINIMUM PULSE WIDTHS 



LE| N , LE 



.LEc 



MIN. 

15 



S8-103 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460C TIMING: 
DATA SHEET PARAMETERS 



GENERATE Mode 
(from DETECT or CORRECT Mode) 



PROPAGATION DELAY 
FROM TO 



OEEyte 



DATA bus 



CBin 



LEin 



LEout/SENT 



ERR/MER& 



OEsc 



SCout 



CORRECT 



/TT7T 



(*-10-» 



-16- 



(output) XXXXXXff f 

CODE ID 1,0 = 10 

XXXXXXXXXXXJ 



XXXXXX 



•10- 



-20- 



valid DATA in 



-16- 



)fout 



valid checkbits in 



(Generate mode) 



18 



■* 18 *■ 



■19- 



-22* 



(CODE ID 1,0 = 10) U 14- 



x xxxxxxxxxxxxmxx 



au. 



10. 



-16- 



Y\Y\\ 




«*-10-»- 



-20- 



X XXXXXXX^ 



, valid ckbits 



XXXXXXXXXXXXXXXXXXXXXXXXXX^ 



OTByte = High to DATA out Disabled 
OEbyte = High to DATA out Disabled 
OEbyte - Low to DATA out Enabled 
OEbyte = Low to DATA out Enabled 



CB in to DATA out 
{CODE ID 1,0 = 10) 



LEout/GENERATE = Low to 
ERROR/MErrOr = High 

LEouVGENERATE = Low to SC out 



DATA In to SC out 

*LE in = High to SC out* 
CB in to SC out 



(forced high) 



0~Esc = High to SC out Disabled 
OEsc = High to SC out Disabled 
OEsc = Low to SC out Enabled 
OEsc = Low to SC out Enabled 



(check bits exit) 



(don't care) 



NOTES: 

1. BOLD indicates critical parameters. 

2. Valid "DATA" and valid "CBin" are shown to occur simultaneously, since both busses are latched and opened by the "LEin" input. 
•Assumes DATA bus becomes input 4ns before LEin goes high. 



S8-104 



IDT49C460/A/B/C 32-BIT CMOS 

ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460C TIMING: 
DATA SHEET PARAMETERS 



DETECT or CORRECT Mode 
(from GENERATE Mode) 



PROPAGATION DELAY 
FROM TO 



MIN./MAX. 



OEbyte 



ZZZZ7 



|-»-10-* 



-16- 



DATA bus 



CBin 



CORRECT 



LEin 
LEout/GETT 



(output) XXXXXXXX va "'d DATA in 



xxxxxx 



--10-* 



-20- 



-24- 



MOOttttOOOOtt v, id checks ,n 



out 



-16- 



y 



CODE ID 1, = 00, 11 K- 

CODEID1,0 = 10 U- 



-21 - 
-16- 



•28* 



ERROR 



MERROR 



12 



- 18 

18 - 



■16- 

12 



-24* 



20 
16 



■27* 



19 
14 



OEsc 



UZ7. 



10 



-16- 



xxxxx 



*-10* 



-20- 



SCout 



X XXXXXXX^ 



valid 



OEbyte = High to DATA out Disabled 
OEbyte = High to DATA out Disabled 
OEbyte = Low to DATA out Enabled 
OEbyte = Low to DATA out Enabled 

(corrected DATA if Correct mode) 
(DATA in if Detect mode) 

DATA in to DATA out 



CORRECT = High to DATA out 

CB in to DATA out 

CB in to DATA out 

*LEin = High to DATA out* 



LEouVGENERATE = High to DATA out 
LEou VGENERA TE = High to 

MERROR = Low 

LEouVGENERATE = High to ERROR = Low 

DATA in to ERROR = Low 
CB in to ERROR = Low 
*LE in - High to ERROR = Low* 
(Low = error) 

DATA in to MERROR = Low 

CB in to MERROR = Low 

*LE in = High to MERROR = Low* 

(Low = error) 

DATA in to SC out 
CB in to SC out 

OEsc = High to SC out Disabled 
OEsc = High to SC out Disabled 
OEsc = Low to SC out Enabled 
OEsc= Low to SC out Enabled 

(syndrome bits come out) 



NOTES: 

1 . BOLD indicates critical parameters. 

*Assumes "CB in" and/or "DATA in" are valid at least 4ns before "LE in" goes high. 



Min. 
Max. 
Min. 
Max. 



Max. 

Max. 

Max. 
Max. 
Max. 



Max. 
Max. 

Max. 
Max. 

Max. 
Max. 

Max. 
Max. 
Max. 



Max. 
Max. 

Min. 
Max. 
Min. 
Max. 
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IDT49C460C TIMING: 
DATA SHEET PARAMETERS 



SET-UP and HOLD Times 
and Minimum PULSE WIDTHS 



CBin 



LEin 



DATA (in) 



LEout/SETT 



CORRECT 



xxxxxxxxxxxy 



p 



valid 



xxxxxxxxxxx 



*-4* 



/=7=\ 



19* 



■•-3-* 



xxxxxxxxxxxxr^r^xxxxxxxm 



CODE ID = 00,11 
CODE ID = 10 



-14- 
- 8 - 
-16- 



t 



j 



SET-UP/HOLD TIME 

OF WITH RESPECT TO 



CB in Set-up to LE in = Low 
CB in Hold to LE in = Low 

LE in width 


Low* 

Low 
Low 
Low 


Min. 
Min. 

Min. 


LE in = High to LEout/GENERATE = 

DATA Set-up to LE in = Low 
DATA Hold to LE in = Low 


Min. 

Min. 
Min. 


CB in Set-up to LEout/GENERATE = 


Min. 


CB in Set-up to LEout/GENERATE - 


Min. 


DATA Set-up to LEouVGENERATE = 


Min. 


LEouVGENERATE Width 
CORRECT Set-up to 


Min 
Min 



LEout/GENERATE = Low 



MIN./MAX. 



NOTES: 

1. BOLD indicates critical parameters. 

•Enable to enable timing requirement to ensure that the last DATA word applied to "DATA in" is made available as "DATA out"; assumes that 
"DATA in" is valid at least 4ns before "LE in" goes high. 
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INPUT/OUTPUT INTERFACE CIRCUIT 



ESD 
PROTECTION 



INPUTS O- 



-A/W- 

•- r 



■>- 




OUTPUTS 



Figure 11. Input Structure (All Inputs) 

TEST LOAD CIRCUIT 



Vcc 



Figure 12. Output Structure 




7.0V 



Test 


Switch 


Open Drain 
Disable Low 
Enable Low 


Closed 


At! other outputs 


Open 



Figure 13. 



Definitions: 

C L = Load capacitance includes jig and probe capacitance. 

R T = Termination should be equal to Z OUT of pulse generator. 




AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 13 



ORDERING INFORMATION 



IDT 



49C460 



X 



Device Type Speed 



Package Process/ 
Temperature 
Range 



BLANK 
B 



L 

G 

J 

PG 

QE 

Blank 
A 
B 
C 

49C460 
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Commercial (0°Cto + 70°C) 
Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

Leadless Chip Carrier (50 mil centers) 

Pin Grid Array 

Plastic Leaded Chip Carrier 

Plastic Pin Grid Array 

Ceramic Quad Flat Pack 

Standard Speed 
High-Speed 
Very High-Speed 
Ultra-High-Speed 

32-Bit E.D.C. 




32-BIT FLOW-THRU 
ERROR DETECTION AND 
CORRECTION UNIT 



ADVANCE 

INFORMATION 

IDT 49C465 



MICROSLICE™ PRODUCT 



FEATURES: 

• 32-bit Wide Flow-thru EDC Unit 

• Expandable to 64-bits 

• Single-chip 64-bit Generate Mode 

• Separate System and Memory Busses 

• On-chip Pipeline Register With External Control 

• Corrects All Single-bit Errors 

• Detects All Double-bit Errors, Some Multiple-bit Errors 

• Error Detection Time -20ns 

• Error Correction Time— 25ns 

• Internal Syndrome Register 

• Four-bit Error Counter and Error Data Register On-chip 

• Parity Generation on System Data Bus 

• Low Power CMOS - 1 00mA typical 

• 144-pin PGA & 164-pin Ceramic Quad Flatpack Packages 



DESCRIPTION: 

The IDT49C465 is a 32-bit, two-data bus, Flow-thru EDC™ unit. 
The chip provides single-error correction, and multiple-error detec- 
tion of both hard and soft memory errors. It can be expanded to 
64-bit widths by cascading 2 units, without the need for additional 
external logic. The Flow-thru EDC has been optimized for speed 
and simplicity of control. 

The EDC unit has been designed to be used in either of two con- 
figurations in an error correcting memory system. The bi-directional 
configuration is most appropriate for systems using bi-directional 
memory busses. A second system configuration utilizes external 
octal buffers, and is particularly well suited for systems using mem- 
ory with separate I/O busses. 



FUNCTIONAL BLOCK DIAGRAM 



d> CBOo- 7 
O SYO . 




CODE ID 1,0 
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MICROSLICE and Flow-thru EDC are trademarks of Integrated Device Technology, Inc. 
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SYSTEM CONFIGURATIONS 

The 1DT49C465 EDC unit can be used in various configurations 
in an EDC system. The basic configurations are shown below. 

Figure 1 illustrates a bi-directional configuration, which is most 
appropriate for systems using bi-directional memory busses. It is 
the simplest configuration to understand and use. During a correc- 
tion cycle, the corrected data word can be simultaneously output 
on both the system bus and memory bus. Logically, no other parts 
are required for the correction function. During partial-word-write 
operations, the new bytes are internally combined with the cor- 
rected old bytes for checkbit generation and writing to memory. 



MEMORY 
I/O 




SD MD 
EDC 

CBI 

CBO 


^ 




^ 






^ 


^ 


,.,_ 




^t 






^ 






w 



CHECKBITS 



Figure 3 illustrates a third configuration which utilizes external buff- 
ers and is also well suited for systems using memory with separate 
I/O busses. Internally, the checkbit generation function and the cor- 
rection function are fully independent of each other and it is 
possible to correct memory data and generate checkbits from new 
system data simultaneously. Since data from memory does not 
need to pass through the part, the EDC system may operate in 
"bus-watch" mode. As in the separate I/O configuration, corrected 
data from the EDC is output on the SD outputs. 



MEMORY 
INPUT BUS 



CHECK-BIT 
I/O 

_t_t_ 



MEMORY 
OUTPUT BUS 



^_fc, CBI CBO <4-±» 

^-!ZfcsD MDi^ZZ 

^-- a edc g ^ 



EXT.BUFFER 



m. 



oi 



EXT.BUFFER 



P 



CPU BUS 



;SS 



Figure 1. Bi-Directional Configuration 



Figure 3. By-passed Configuration 



Figure 2 illustrates a separate I/O configuration. This is appropri- 
ate for systems using separate I/O memory busses. This configura- 
tion allows separate input and output memory busses to be used. 
Corrected data is output on the SD outputs for the system and 
rewrite to memory. Partial word-write bytes are combined externally 
for writing and checkbit generation. 



Figure 4 illustrates the single-chip generate-only mode for very 
fast 64-bit checkbit generation, in systems that use separate check- 
bit-generate and detect-correct units. If this is not desired, 64-bit 
checkbit generation and correction can be done with just 2 EDC 
units. 64-bit correction is also straight-forward, fast and requires no 
extra hardware for the expansion. 




CPU 

M- ► 



R 



•Hhfc 






SD 

MD 

EDC 

CBI 

CBO 



MEMORY 
INPUTS 



MEMORY 
OUTPUTS 



CHECKBITS 



MEMORY CHECKBITS MEMORY 
INPUT BUS OUT INPUT BUS 

AAAA 



MEMORY CHECKBITS 
OUTPUT BUS IN 



i 



CBO 

64-BIT 
GEN 
ONLY 

EDC 



LOWER 
DATA 



EDC 



CBI 

UPPER 
DATA 

EDC 



Figure 2. Separate I/O Configuration 



SYSTEM BUS 
Figure 4. 64-bit Generate-only Mode 
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FUNCTIONAL DESCRIPTION 

32-BIT MODE (CODE ID 1 ,0 = 00) 

The error detection/ correction codes used consist of a modified Hamming code. The code is identical to that used on the IDT49C460. 

v cc 



L 


-> 


PCBI 


CBO 


/ 


CHECKBiTS-OUT 




/7 


w 


CHECKBITS-IN/ 




CBI 


SYO 


/ 


fcfc 


A 




A 


SYNDROME-OUT 








EDC 







Figure 5. 32-bit Mode 

64-BIT MODE (CODE ID 1 ,0 = 1 & 1 1 ) 

The expansion bus topology is shown in Figure 6. This topology allows the syndrome bits used by the correction logic to be generated 
simultaneously in both parts used in the expansion. During a 64-bit detection or correction operation, "Partial-Checkbit" data and "Partial- 
Syndrome** data is simultaneously exchanged between the two EDC units in opposite directions on dedicated expansion buses. This results 
in very short 64-bit detection and correction times. Typical detect time is 30ns and typical correct time is 35ns. 



Q 



C HECKBITS-IN/ 



/8 



PCBI 



CBI 



78 



ZL 



CBO 



SYO 



LOWER EDC 



(CODE ID1, = 10) 



"7" 



/ 



PARTIAL-CHECKBITS-OUT (11) 
(CORRECTION ONLY) 



8 PARTIAL-CHECKBITS-OUT (10) 
(GENERATE ONLY) 
_/ ^J CBI 



!► PCBI CBO 



8 PARTIAL-SYNDROME 



SYO 



UPPER EDC 



^ 



7T 



-► 



CHECKBITS-OUT 



(CODEID1,0 = 11) 



Figure 6. 64-bit Mode - 2 Cascaded IDT49C465 Devices 

64-BIT GENERATE-ONLY MODE (CODE ID 1,0 = 01) 

IfthelDentity pins CODE ID 1,0 = 01, a single EDC is placed in the 64-bit generate-only mode. In this mode, the lower 32 bits of the 64-bit 
data word enter the device on the MD0-31 inputs and the upper 32 bits enter the device on the SD0-31 inputs. This provides the device with the 
full 64-bit word from memory. The resultant generated checkbits are output on the CBO0-7 outputs. 



LOWER 32 BITS / 
(0-31) X31 

UPPER 32 BITS 
(32-63) 



-* 



MDb_ 31 


CBO 


/ | 


/8 I 

CHECKBITS- 


SD 0~31 


SYO 

EDC 





Figure 7. 64-bit Generate-only Mode (Single-chip) 
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PIN DESCRIPTIONS 



SYMBOL 



I/O 



DESCRIPTION 



I/O BUSSES AND CONTROLS 



MDo-31 
MLE 

MOE 



I/O 



Memory Data: These I/O pins accept a 32-bit data word from memory for error detection and/or correction. They also output 
data to be written to memory when the EDC unit is used in the bi-directional mode. 

Memory Latch Enable: MLE is used to latch data at the MD inputs and checkbits at the CBI inputs. When identified as the 
#2 slice in a 64-bit cascade, the checkbit latch is bypassed. The latch is transparent when MLE is high; data is latched when MLE 
is low. 

Memory Output Enable*: MOE enables Memory Data output drivers when low. 



SDo- 7 
SD 8 _ 15 

SD 1Q _23 

SD 24 -3i 

PTE 
SLE 
SO~E 

BEq_3 



I/O 



System Data: Data from MD _ 31 appe ars at t hese pins corrected if MODE 0, 1 =11. or uncorrected in the other 3 modes. The 
BEn inputs must be asserted and the SOE pin must be low to enable the SD output buffers during a read cycle. 
In a write or partia l-write cycle for separate I/O memory systems, the byte not-to-be modified appears at SDn to SD +7 if BEn 
is high, and SOE is low for re-writing to memory. The new bytes to be written are input by the SDn pins, if BEn is low for writing 
checkbits to memory. In a write or partial-write cycle for bi-directional memory systems, the byte not to be modifie d is re- 
directed to the MD I/O pins if BEn is high, for checkbit generation and rewriting to memory via the MD I/O pins. SOE must be 
high to avoid enabling the output drivers to the system bus in this mode. The new bytes to be written are input by the SDn pins 
for checkbit generation and writing to memory. BEn must be low to properly direct the input data from the System Data bus to 
the MD I/O pins for checkbit generation and writing to the checkbit memory. 

PipeLine Enable*: PLE is an i nput which controls a pipeline latch on the SD bus outputs. The latch is transparent when PLE is 
low; the data is latched when PLE is high. 

System Latch Enable: SLE is an input used to latch data at the SD inputs. The latch is transparent when SLE is high; the data is 
latched when SLE is low. 

System Output Enable*: Enables System output drivers if corresponding ByteEnable inputs are active (see Byte Enable 
Select). 

Byte Enables: In systems using separate I/O memory buses, BEn is used to enable the SD outputs for byte n. In systems using 
Bi-directional I/O memory buses, the BEn pins also control the Memory-Data-byte mux. When BEn is high, the corrected or 
uncorrected data from the memory data latch is directed to the MD I/O pins and used for checkbit generation for byte n. This is 
used in partiai-word-write operations or during correction cycles. When BEn is low, the data from the system data latch is 
directed to the MD I/O pins and used for checkbit generation for byte n. This is used during partial-word-write operations. 
BE controls SDq-7 BE i controls SD 8 -i 5 BE 2 controls SD! 6-23 BE3 controls SD24-31 



P0-3 



PSEL 



I/O 



Parity I/O: The parity I/O pins for bytes to 3. These pins output the parity of their respective bytes when that byte is being 
output on the SD bus. These pins serve as parity inputs and are used in generating the parity error signal under certain condi- 
tions (see byte enable definitions). The parity is even or odd depending on the state of the Parity SELect pin (PSEL). 

Parity SELect: If the Parity SELect pin is low, the parity is even. 
If the Parity SELect pin is high, the parity is odd. 



inputs; 



CBI 



CLEAR 
CODEID! 



MODEi.o 



I 

(00) 



(10) 
(01) 



(11) 



CheckBlts-ln (00, 01) Check Bits- 1 n-1 (10) Partial-Syndrome-ln (11): 

In a single EDC system or in the #1 position of a cascaded EDC system, these inputs accept the checkbits (0 to 7) from the RAM. 

In the #2 position in a cascaded EDC system, these inputs accept the "Partial-Syndromes" from the #1 EDC unit 

CLEAR: When the CLEAR pin is pulled low, the error data register, the syndrome register, and the error counter are cleared. 

CODE I Dentity: Inputs which identify the slice position/ functional mode of the 49C465. 

(00) Single 32-bit EDC unit (10) Position 1 of a 64-bit cascade 

(01) 64-bit "Checkbit-generate-only" unit (11) Position 2 of a 64-bit cascade 

MODE select: Selects one of four operating modes. When mode changes are made, care must be taken not to change both 

MODE bits simultaneously. 

Error Data/Zero Source: Allows the uncorrected data captured from an error eventbythe Error-Data Register to be read by the 

system for diagnostic purposes. The Error-Data Register is cleared by toggling CLEAR low. Clearing the Error-Data Register 

provides a source of all-zero-data for hardware initialization of memory if this desired. The Syndrome register a nd Error- Data 

Register record the syndrome and uncorrected data from the first error that occurs after they are reset by the CLEAR pin. 

Specifically, the syndrome register and Error-Data Register are updated when there is a positive edge on SYNCLK, an error 

condition is indicated (ERROR = low),and the error counter indicates zero. 

Generate/Detect In this mode, error correction is disabled. Error generation and detection are normal. 

Output Syndrome/Insert diagnostic check-bits: In this mode, the contents of the syndrome register and error counter are 

made available for output on the SD bus. This allows the syndrome bytes for an indicated error to be read by the system for error 

logging purposes. The syndrome register and the Error Data register are updated when there is a positive edge on SYN CLK, an 

error condition is indicated and the error counter indicates zero errors. Thus, the syndrome register saves the syndrome that 

was present when t he first er ror occurred after the error counter was cleared. The syndrome register and the error counter are 

cleared by toggling CLEAR low. The error counter lets the system tell if more than one error has occurred since the last time the 

syndrome or error data register was read. 

Normal: Normal EDC operation. 
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PIN DESCRIPTIONS (Cont'd.) 



SYMBOL 



I/O 



DESCRIPTION 



::iNpyTS: : (Contrd.>::; 



PCBI0-7 



RES 
SYNCLK 



SCLkEN 



I 



I 



Partlal-CheckBlts-ln (10) Partial-CheckBits-ln (11): 

In asingle EDC system, these inputs are tied to VCC. In a cascaded EDC system, the "Partial-Checkbits" bits used by the#1 part 
are accepted by these inputs. In the #2 position of a cascaded EDC system, "Partial checkbits" generated by the #1 part are 
accepted by these inputs. 

REServed: The REServed pin is a dedicated test input, and must be tied to Vss. 

SYNdrome CLocK: If ERROR is low, and the error counter indicates zero errors, syndrome bits are clocked into the syndrome 
register, an d data fro m the outputs of the Memory Data latch are clocked into the error data register, on the low-to-high edge of 
SYNCLK. If ERROR is low, the error counter will increment on the low-to-high edge of SYN CLK, unless the error counter 
indicates fifteen errors. 

SYNCLK ENABLE: The SCLKEN enables the SYNCLK signal. SYNCLK is ignored (internally low) if SCLKEN is high. 



OUTPUTS AND ENABLES 



CBO0-7 



CBOE 
SYO0-7 



ERROR 

MERROR 

PEER 



CheckBits-Out (00, 01) Partia!-CheckBits-Out (10) Checkbits-Out (11): 

In a single EDC system, the checkbits are output to memory on these outputs. In the#1 position in acascaded EDC system, the 
"Partial-checkbits" used by the #2 slice are output by these outputs. In the #2 position in a cascade, the checkbits appear at 
these outputs. 

CheckBits Out Enable*: Enables checkbit output drivers when low. 

SYndrome-Out (00) Partial-SYndrome-Out (10) Partial-Checkbits-Out (11): 

In a 32-bit EDC system, the syndrome bits can be output from these outputs if desired. In the #1 position in a 64-bit cascaded 
system, the "Partial-Syndrome" bits appear at these outputs. In the #2 position in acascaded EDC system, the "Partial-Check- 
bits" appear at these outputs. 

ERROR: When in 'normal' mode, a low on this pin indicates that one or more errors have been detected. 

Multiple ERROR: When low, this pin indicates that two or more errors have been detected. 

Parity ERRor: When low, this pin indicates a parity error.Parity error is not gated or latched internally (see Byte Enable 
definitions). 



POWER SUPPLY PINS 



VCC 1-10 
VSSi-12 



+ 5 Volts 
Ground 



DIAGNOSTIC FEATURES 

Direct Checkbit Readback- Internal data paths allow both the 
checkbit output bus and the checkbit input bus to be read directly by 
the system bus for, diagnostic purposes. The two checkbit busses 
are read via the System Data bus by entering the 'Syndrome Output* 
mode and enabling the System Data output drivers. 

Direct Read-Path Checkbit Injection-ln the "Output-Syn- 
drome" Mode, bits o-7 of the System Data la tch are presented to the 
inputs of the CheckBit Input latch. If MLE is strobed, the checkbit 
latch will be loaded with this value, in place of the checkbits from 
memory. This allows the correction function of the EDC to be veri- 
fied "on-board". 

"Generate/Detect-only" Mode -When the EDC unit is in the 
"Generate/Detect-only" mode, data is not corrected or altered by 
the error correction network. 

Error Counter— The four-bit on-board error counter is incre- 
mented if: the error counter contents does not Indicate "F" HEX and 
there is a positive transition on the SYNCLK input when th e ERROR 
signal is low. This counter is cleared by pulling the CLEAR input low. 
The counter is read via the System Data bus by entering the Syn- 
drome output mode and enabling the System Data output drivers. 



Error Data Register— The uncorrected data from the Memory 
Data register output bus is stored in the Error Data Register if: the 
error counter contents indicate s "0" and there is a positive transition 
on the SYNCLK input when the ERROR signal is low. Thus, the Error 
Data Register contains memory data corresponding to the first error 
to occur si nce the r egister was cleared. This register is cleared by 
pulling the CLEAR input low. The register is read via the System 
Data bus by entering the 'Error-Data-Output' mode and enabling the 
System Data output drivers. This register can be used as an "all- 
zero-data" data source for memory Initialization, in systems where 
the initialization process is to be done entirely by the memory con- 
troller without interaction with the operating system. 

Syndrome Register-After an error has been detected, the 
syndrome bits generated are clocked into the internal syndrome 
register if: the error counter contents indicates "0", and the re is a 
positive transition on the SYNCLK input w hen the ERROR signal 
is low. This register is cleared by pulling the CLEAR input low. The 
register Is read via the System Data bus by entering the 'Syndrome 
Output' mode and enabling the System Data output drivers. 
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PIN CONFIGURATIONS 
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144-PGA PINOUT 
TOP VIEW 
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164-CERAMIC QUAD FLATPACK PINOUT 

(CQFP- PITCH = .025") 

TOP VIEW 
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Reduced Instruction Set Computer (RISC) Processors 



REDUCED INSTRUCTION SET COMPUTER (RISC) PROCESSORS 



The power of RISC 

RISC concepts run counter to many of the microprocessor 
architectural and design theories of the last two decades. RISC the- 
ory concludes that less is better and faster. This reverses the trend 
to add more instruction capability and hardware functions to the 
already complex structure of the microprocessor. 

RISC research began in the mid-1970s at IBM. Researchers 
discovered that although microprocessors and their instruction 
sets were growing more complex, high-level language compilers 
typically used only a fraction of those instructions. When they 
analyzed how the software used hardware resources, it was further 
discovered that most of the software consisted of very simple in- 
structions. Complex instructions found in CISC architectures were 
used infrequently. In fact, 20 percent of a computer's instructions 
controlled 80 percent of its processing work. 

Further developments at IBM, Stanford and the University of 
California at Berkeley confirmed these conclusions and led to the 
emergence of RISC technology. Although debate continues over 
the various RISC architectures, research at Stanford introduced 
the concept of using compilers to optimize the speed and effi- 
ciency of program execution. The focus on using optimizing com- 
pilers to maximize the performance of the RISC architecture is the 
essence of the R3000 design philosophy. 

RISC or CISC? 

What makes RISC so powerful? A design methodology that de- 
mands a "hand-in-glove" development across many disciplines - 
from custom VLSI, CPU organization and systems architecture to 
operating systems and compiler designs. Unlike CISC processors, 
the RISC architecture design was not handicapped by having to 
be backward compatible with prior generations of software. The 
conventional CISC design approach often sacrifices performance 
to retain compatibility. 

Further, the RISC instruction set is simplified and thereby exe- 
cutes faster than CISC instruction sets. Only those instructions that 
are most frequently used are included. With fewer instructions, the 
streamlined architecture results in a smaller die that allows faster 
clock rates. A design goal of RISC is to minimize the CPU cycles 
required for each instruction, approaching the performance of one 
cycle or less per instruction. Even today's most advanced CISC 
processors average over 5 cycles per instruction. IDT's R3000 



RISC processor, in comparison, averages only 1.25 cycles per 
instruction, the lowest in the industry. 

The R3000* family of RISC processors, including the 
IDT79R3000 Central Processing (Unit) (CPU), the 1DT79R3010 
Floating Point Accelerator (FPA), and the IDT79R3020 Write Buff- 
ers, was developed at MIPS Computer Systems. MIPS was an early 
pioneer in RISC technology. They introduced the first commer- 
cially available RISC processor in 1985, the R2000, based upon 
research completed at Stanford University in the 70's. The R3000 
family offers a path to significant improvements in system perform- 
ance without the increasingly complex circuitry used to improve 
the performance of CISC processors. 
IDT Components for Cache and Memory Interface 

IDT offers a broad range of cache RAMs and high-speed logicto 
complement the R2000/R3000 RISC components and provide a 
fully integrated approach to RISC design. SRAMs available in- 
clude densities from 16K to 1 megabit and feature access times as 
low as 20 nanoseconds (ns) for standard CMOS and 10ns for 
BiCEMOS/ECL SRAMs. 

Devices specifically developed for RISC systems include IDT's 
new 71586 4K by 16 latched SRAM. This combination device helps 
eliminate propagation delay in the cache-logic interface and 
thereby boost sytem speed. These standard and proprietary de- 
vices can be configured by cache size and speed to match a 
wide variety of applications from embedded control to high- 
performance workstations. IDT components typically used for 
cache and memory interface in the R3000 system include: 





PART NUMBER 


DESCRIPTION 


SPEED 


Cache 
Memory 


• IDT6116 

• IDT71586 

• IDT7198 

• IDT7164 

• IDT71258 


2K x 8 SRAM 

4Kx 16 Latch/SRAM 

16KX4SRAM 

8KX8SRAM 

64KX4SRAM 


20ns Access Time 
35ns Access Time 
20ns Access Time 
25ns Access Time 
25ns Access Time 


Bus 

Interface 

Logic 


• IDT74FCT373A 

• IDT74FCT374A 

• IDT74FCT240A 

• IDT74FCT244A 

• IDT74FCT646A 

• IDT74FCT823A 


Octal Latch 
Octal Register 
Octal Buffer 
Octal Buffer 
Bi-directional Latch 
9-bit Register 






*The R2000A series is also available from IDT. The R2000A CPU is a subset of the R3000 and is object code compatible. 



RISC Subsystem Modules and Peripheral Support 

IDT is introducing a number of R3000 CPU subsytem modules 
as well as high-speed SRAM cache-modules targeted for RISC- 
based sytems. These surface mount modules decrease mother- 
board complexity and thereby decrease overall system cost. Be- 



cause IDT modules and their components are fully tested, the need 
for component testing is eliminated. All individual components 
are selected and tested for their sub-system speed-timing com- 
patibility. Modules also expedite sytem development and therefore 
decrease time-to-market. 



RISC MODULES AND PERIPHERAL COMPONENTS 





PART NUMBER 


DESCRIPTION 


Peripheral Support 


• IDT49C460 

• IDT49C465 

• IDT7252 


32-bit EDC 

32-bit Flow through EDC 

Bi-directional FIFO Peripheral Interface Card (32-bit bus to 8-bit bus) 


Cache Memory Modules 


Standard Versions: 

• IDT7MB6039 

• IDT7MB6042 

• IDT7MB6044 

Multi processing: 

• IDT7MB6049 

• IDT7MB6051 


Dual16Kx60 
Dual 8K x 60 
Dual 4K x 60 

Dual16Kx60 
Dual 8KX60 


CPU Communication Devices 


• IDT7202 

• IDT7203 

• IDT7204 

• IDT7205 

• IDT7130 

• IDT7132 

• IDT7133 

• IDT7134 

• IDT71342 


1Kx9 FIFO 

2Kx9 FIFO 

4Kx9 FIFO 

8Kx9 FIFO (in development) 

1Kx8 Dual Port SRAM with interrupts 

2Kx 8 Dual Port SRAM 

2Kx 16 Dual Port SRAM 

4Kx8 Dual Port SRAM 

4K x 8 Dual Port with Semaphores 
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RISC CPU PROCESSOR 



PRELIMINARY 
IDT 79R2000A 



FEATURES: 

• Full 32-bit Operation -Thirty-two 32-bit registers and all 
instructions and addresses are 32-bit. 

• Efficient pipelining— The CPU's 5-stage pipeline design 
assists in obtaining an execution rate approaching one 
instruction per cycle. Pipeline stalls and exceptions are 
handled precisely and efficiently. 

• On-chip Cache Control -The R2000A provides a high 
bandwidth memory interface that handles separate external 
Instruction and Data Caches ranging in size from 4 to 64 
Kbytes each. Both the caches are accessed during a single 
CPU cycle. All cache control is on-chip. 

• On-Chip Memory Management Unit— A fully-associative, 64 
entry Transition Lookaside Buffer (TLB) provides fast address 
translation for virtual-to-physical memory mapping of the 4 
Gigabyte virtual address space. 

• Coprocessor Interface-The R2000A generates all addresses 
and handles memory interface control for up to three 
additional tightly coupled external processors. 



• Optimizing Compilers available include: C, FORTRAN, 
Pascal, PL/1, COBOL, Ada 

• UNIX™ System V.3 and BSD 4.3 operating systems 
supported. 

• High-speed CEMOS™ technology 

• Pin, function and software compatible with the MIPS Com- 
puter Systems R2000A RISC CPU. 

• 12.5MHz or 16.7MHz clock rate yields 10 to 13 MIPS 
sustained throughput. 

• Military product compliant to MIL-STD -883, Class B 

DESCRIPTION: 

Please see the 79R3000 data sheet for complete description. 
The R3000 is a superset of the R2000A and is available in 16.7, 20, 
and 25MHz clock rates. For the differences between the R2000A 
and R3000 please see the "R3000 Family Hardware User's 
Manual" or the R3000 data sheet section entitled "Backward 
Compatibility with 79R2000A". 




CEMOS is a trademark of Integrated Device Technology, Inc. 
UNIX is a registered trademark of AT&T. 
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PIN CONFIGURATION 

12 3 



10 



12 



13 



14 



15 



VCC14 


AdrLo 
6 


AdrLo 
10 


AdrLo 
11 


VCC12 


AdrLo 
14 


AdrLo 
15 


CpCond 



CpCond 
2 


CpCond 
3 


Intr* 
2 


Intr* 
5 


Wr 
Busy* 


Reset* 


VCC10 


AdrLo 
3 


reser- 
ved2 


AdrLo 

7 


AdrLo 
9 


AdrLo 
12 


reser- 
ved3 


AdrLo 
13 


CpCond 
1 


Intr* 

1 


Intr* 
3 


Cp 
Busy* 


Bus. 
Error* 


reser- 
ved4 


Tag12 


Tag15 


AdrLo 



AdrLo 
4 


VCC13 


AdrLo 
5 


AdrLo 
8 


Gnd13 


Gnd12 


VCC11 


Intr* 



Intr* 
4 


Rd 
Busy 


Gnd11 


Tag13 


TagPO 


Tag18 


Datal 


AdrLo 


GndO 




Tag14 


Tag17 


Tag19 


Data 
P0 


DataO 


AdrLo 

1 


Tag16 


Tag20 


VCC9 


VCCO 


Data7 


Data2 


Gnd10 


Tag21 


Tag23 


Data4 


Data3 


Gnd1 


Gnd9 


Tag22 


TagP1 


Data6 


DataS 


Data8 


VCC8 


Tag25 


Tag24 


Data 
10 


Data 
P1 


Data 
9 


Tag28 


Tag29 


Tag26 


Data 
15 


Data 
11 


Gnd2 


Gnd8 


TagP2 


Tag27 


VCC1 


Data 
12 


Data 
17 


Ace 
Typ2 


Tag31 


Tag30 


Data 
13 


Data 
16 


Data 
P2 


Gnd7 


Ace 
Typ1 


VCC7 


Data 
14 


Data 
18 


Data 
19 


Gnd3 


Data 
24 


Data 
P3 


VCC3 


VCC4 


Gnd5 


Gnd6 


DRd 


MemWr* 


MemRd* 


Run* 


TagV 


Data 
23 


Data 
20 


reser- 
vedO 


Data 
22 


Data 
26 


Data 
27 


reser- 
ved 1 


Data 
30 


Clk2x 
Sys 


Clk2x 
Rd 


Dclk* 


IRd 


IWr 


Cp 
Sync* 


Ace 
TypO 


VCC2 


Data 
21 


Data 
25 


Data 
31 


Data 
28 


Gnd4 


Data 
29 


Exc* 


Clk2x 
Phi 


Clk2x 
Smp 


Sys 
Out* 


VCC5 


ICIk* 


DWr 


VCC6 
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ABSOLUTE MAXIMUM RATINGS (1 ' 3) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


V 


Input Voltage < 2 ) 


-0.5 to +7.0 


-0.5 to +7.0 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 5% 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. V )N minimum = 3.0V for pulse width less than 15ns. V tN should not 
exceed Vcc + 0-5 volts. 

3. Not more than one output at a time should be shorted. Duration of the 
short should not exceed 30 seconds. 
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MILITARY ANDCOMMERCIALTEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS- 
COMMERCIAL TEMPERATURE RANGE (Ta = -55°Cto + 125°C,V CC 


= +5V±10%) . 






SYMBOL 


PARAMETER 


TEST CONDITIONS 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


VOH 


Output HIGH Voltage 


V cc = Min., I oh = -4mA 


3.5 


3.5 


V 


Vol 


Output LOW Voltage 


V cc = Min., I 0L = 4mA 


0.5 


0.5 


V 


Vqht 


Output HIGH Voltage* 4 ) 


Vcc = Min., I oh = -8mA 


2.4 


2.4 


V 


Volt 


Output LOW VoltageW 


Vcc = Min., 'ol = 8m A 


0.8 


0.8 


V 


V,h 


Input HIGH Voltage(S) 




2.0 


2.0 


V 


V, L 


Input LOW VoltageO) 




0.8 


0.8 


V 


V, H s 


Input HIGH Voltage(2. 5) 




3.0 


3.0 


V 


V, L s 


Input LOW Voltage* 1 - 2 ) 




0.4 


0.4 


V 


C|N 


Input Capacitance 




10 


10 


pF 


CoUT 


Output Capacitance 




10 


10 


pF 


•cc 


Operating Current 


V C c = Max. 


500 


575 


mA 


>IH 


Input HIGH Leakage* 3 ) 


V,h = V cc 


10 


10 


pA 


IlL 


Input LOW Leakage (3) 


V, L = GND 


-10 


-10 


PA 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0.5V 


-40 40 


-40 40 


uA 


DC ELECTRICAL CHARACTERISTIC, 


S - MILITARYTEMPERATURE RANGE <t a = 


-55°Cto+ 125°C,V CC 


= +5V±10%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


V H 


Output HIGH Voltage 


V C c = Min., 'oh = -4mA 


3.5 


3.5 


V 


Vol 


Output LOW Voltage 


v cc = Min., I 0L = 4mA 


0.5 


0.5 


V 


Voht 


Output HIGH Voltage* 4 ) 


V C c = Min., I oh = -8mA 


2.4 


2.4 


V 


Volt 


Output LOW VoltageW 


V cc = Min., I L = 8mA 


0.8 


0.8 


V 


V| H 


Input HIGH Voltage (5) 




2.0 


2.0 


V 


V, L 


Input LOW Voltage* 1 ) 




0.8 


0.8 


V 


V|HS 


Input HIGH Voltage (2. 5) 




3.0 


3.0 


V 


V,LS 


lnputLOWVoltageO.2) 




0.4 


0.4 


V 


C IN 


Input Capacitance 




10 


10 


PF 


CoUT 


Output Capacitance 




10 


10 


PF 


Ice 


Operating Current 


V cc = Max. 


575 


675 


mA 


l|H 


Input HIGH Leakage* 3 ' 


V| H =Vcc 


10 


10 


uA 


IlL 


Input LOW Leakage(3) 


V )L = GND 


-10 


-10 


pA 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0.5V 


-40 40 


-40 40 


uA 



NOTES: 

1 . V, L Min. - -3.0V for pulse width less than 15ns. V, L should not fall below -0.5 Volts for longer periods. 

2. V [HS and Vj LS apply to Clk2xSys, Clk2xSmp, Clk2sRd, Clk2xPhi, CpBusy, and RESET*. 

3. These parameters do not appiy to the clock inputs. 

4. Voht and V lt apply to the bidirectional data and tag busses only. Note that V| H and V r also apply to 

5. V| H should not be held above \^ c + 0.5 Volts. 
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AC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE (Ta = o°cto + 70°c, v cc = +5V±5%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


12.5 MHz 
MIN. MAX. 


16.67 MHz I 
MIN. MAX. I umi 


CLOCK 


TCkHigh 


Input Clock High 


Transition < 5ns 


18 


12.5 


ns 


TCkLow 


Input Clock Low 


Transition < 5ns 


18 


12.5 


ns 


TCkP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to C!k2xPhi 




40 500 
tcyc/4 
tcyc/4 
11 tcyc/4 


30 500 
tcyc/4 
tcyc/4 
9 tcyc/4 


ns 
ns 
ns 
ns 


RUN OPERATION 


TDEn 


Data Enable* 3 ) 




-2.5 


-2 


ns 


TDDIs 


Data Disabled 




-1.5 


-1 


ns 


TDVal 


Data Valid 


Load = 25pF 


3.5 


3 


ns 


TWrDly 


Write Delay 


Load = 25pF 


7.5 


5 


ns 


TDS 


Data Set-up 




11.5 


9 


ns 


TRSDS 


Reset Pin Set-up 




18 


15 


ns 


TDH 


Data Hold 




-2.5 


-2.5 - 


ns 


TCBS 


CpBusy Set-up 




15 


13 


ns 


TCBH 


CpBusy Hold 




-2.5 


-2.5 


ns 


TAcTy 


Access Type (1 :0) 


Load = 25pF 


10 


7 


ns 


TAT2 


Access Type (2) 


Load - 25pF 


20 


17 


ns 


TMWr 


Memory Write 


Load = 25pF 


35 


27 


ns 


TExe 


Exception 


Load = 25pF 


- 10 


7 


ns 


STALL OPERATION 


TSAVal 


Address Valid 


Load = 25pF 


38 


30 


ns 


TSAcTy 


Access Type 


Load - 25pF 


35 


27 


ns 


TMRdl 


Memory Read Initiate 


Load = 25pF 


35 


27 


ns 


TMRdT 


Memory Read Terminate 


Load - 25pF 


10 


7 


ns 


TSd 


Run Terminate 


Load = 25pF 


25 


17 


ns 


TRun 


Run Initiate 


Load = 25pF 


- 15 


12 


ns 


TSMWr 


Memory Write 


Load = 25pF 


35 


27 


ns 


TSEx 


Exception Valid 


Load = 25pF 


28 


20 


ns 


RESET INITIALIZATION 


Trst 


Reset Pulse Width 




6 


6 


TckP 


TrstPLL - 


Reset timing. Phase-lock on (5) 




3000 


3000 


TckP 


Trstcp 


Reset timing, Phase-lock off (5) 




128 


128 


TckP 


CAPACIT1VE LOAD DERATION 


CLD 


Load Derate 




0.5 2.5 


0.5 2 


ns/25pF 



NOTES: 

1 . All timings are referenced to 1 .5V. 

2. The clock parameters apply to all four 2xCIocks: C!k2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual". 

5. Those parameters apply only when the 79R2010A Floating Point Compression is connected to the CPU. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 


- MILITARYTEMPERATURE RANGE <ta = 


-55°Cto+ 125*0^00 


^ +5V±10%) 


SYMBOL 


PARAMETER 


TEST CONDITION 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


CLOCK 


TCkHigh 


Input Clock High 


Transition < 5ns 


18 


12.5 


ns 


TCkLow 


Input Clock Low 


Transition < 5ns 


18 


12.5 


ns 


TCkP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




40 500 
tcyc/4 
tcyc/4 
11 tcyc/4 


30 500 
tcyc/4 
tcyc/4 
9 tcyc/4 


ns 
ns 
ns 
ns 


RUN OPERATION 


TDEn 


Data Enable* 3 ) 




-2.5 


-2 


ns 


TDDIs 


Data Disabled 




-1.5 


-1 


ns 


TDVal 


Data Valid 


Load = 25pF 


3.5 


3 


ns 


TWrDly 


Write Delay 


Load = 25pF 


7.5 


5 


ns 


TDS 


Data Set-up 




11.5 


9 


ns 


TRSDS 


Reset Pin Set-up 




18 


15 


ns 


TDH 


Data Hold 




-4 


-4 


ns 


TCBS 


CpBusy Set-up 




15 


13 


ns 


TCBH 


CpBusy Hold 




-4 


-4 


ns 


TAcTy 


Access Type (1 :0) 


Load = 25pF 


10 


7 


ns 


TAT2 


Access Type (2) 


Load = 25pF 


20 


17 


ns 


TMWr 


Memory Write 


Load = 25pF 


35 


27 


ns 


TExe 


Exception 


Load = 25pF 


10 


7 


ns 


STALL OPERATION 


TSAVal 


Address Valid 


Load = 25pF 


38 


30 


ns 


TSAcTy 


Access Type 


Load = 25pF 


35 


27 


ns 


TMRdl 


Memory Read Initiate 


Load = 25pF 


35 


27 


ns 


TMRdT 


Memory Read Terminate 


Load = 25pF 


10 


7 


ns 


TSd 


Run Terminate 


Load = 25pF 


25 


17 


ns 


TRun 


Run Initiate 


Load = 25pF 


15 


12 


ns 


TSMWr 


Memory Write 


Load = 25pF 


35 


- 27 


ns 


TSEx 


Exception Valid 


Load = 25pF 


28 


20 


ns 


RESET INITIALIZATION 


Trst 


Reset Pulse Wdith 




6 


6 


TckP 


TrstPLL 


Reset timing, Phase-lock on (5) 




3000 


3000 


TckP 


Trst 


Reset timing, Phase-lock off* 5 ) 




128 


128 


TckP 


CAPACITIVE LOAD DERATION 


CLD 


Load Derate 




0.5 2.5 


0.5 2 


ns/25pF 



NOTES: 

1 . All timings are referenced to 1 .5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual". 

5. Those parameters apply only when the 79R2010A Floating Point Compression is connected to the 



CPU. 
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ORDERING INFORMATION 



IDT79R2000AX - 


XX 


G 


X 






Re 


3V. 


Sf 


Deed 


Package 


Process/ 
Temp. Range 
















1 


1 Blank 


Commercial 






— 1 -B- 


Military 
















— 1 -GP 


144-Pin pGA 














I '1Z 


12.5 MHz 












| -18- 


16.67 MHz 












—I ' A ' 


Revision 1 .7 
















"1 V 


Revision 2.0 
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RISC FLOATING POINT 
ACCELERATOR (FPA) 



PRELIMINARY 
IDT79R2010A 



FEATURES: 

• Hardware Support of Single- and Double-Precision 
Operations: 

- Floating-point Add 

- Floating-Point Subtract 

- Floating-Point Multiply 

- Floating-Point Divide 

- Floating-Point Comparisons 

- Floating-Point Conversions 

• Peak Speed: 13-17 mips {loads, stores and moves) 

• Peak Speed: 6-8 MFLOPS (single- or Double-precision) 

• Cycle Time: 60-80 ns (12.5 or 16.7 MHz) 



• Direct High-Speed Interface to IDT79R2000A Processor 

• Supports Full Conformance With IEEE 754-1985 Floating- 
Point Specification. 

• Floating-Point Registers: Sixteen 64-bit registers. 

• High-Speed CEMOS™ technology 

• Pin, functionally and software compatible with the MIPS 
Computer System's R2010A RISC FPA. 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

Please see the Data Sheet for 79R3010 for complete descrip- 
tion. 



PIN CONFIGURATION (TOP VIEW) 



CO OJ CM CM CMCJCM^CMCMCMCM^^-r-T-^-r-CO 

•— ' ■— ■— ' V Q — ■— ' ■»— Q_ -_- ^- V — ,,_ ^_ ■— - -w ■ ^_ 

J3 ojcgcflo=ocgctfco(gcgeg(3<go - DiSSiSi30 
"S"c5'co'c3oc:ca(0c5cacatucoccoc(ocoas cao 
QQDQ>CDQQQQQCiQQ>CDQOQQ> 

mnnnnnnnnnnnnnnnnnnn 

'11 10 987 65 43 2 1 84 83 82 8180 79 78 77 76 75 



Clk2xRd I 


12 


FpSysin* IZZ 


13 


Data(31)CZ] 


14 


VCC1EZ 


15 


GndlCZ 


16 


DataP(3) CZ 


17 


FpSysOut* CZ 


18 


Clk2xSys CZ 


19 


Clk2xSmp EZZ 


20 


Clk2xPhi CZ 


21 


Reset* ZZ 


22 


FpSync* EZ 


23 


VCC2CZ 


24 


Gnd2CZ 


25 


VCC3I — 


26 


Gnd3l — 


27 


PllOn* CZ 


28 


VCC4CZ 


29 


Gnd4CZ 


30 


VCC5CZ 


31 


GndSlZZ 


32 




74 


ZZ Gnd13 


73 


ZZ DataP(1) 


72 


ZZ VCC12 


71 


ZZ Gndl2 


70 


ZZ FpCond 


69 


I FpBusy 


68 


ZZ Fplnt* 


67 


IZI Exception* 


66 


ZZ Run* 


65 


ZZ Resvd2 


64 


ZZ Resvdl 


63 


ZZ vccn 


62 


I Gnd11 


61 


ZZ vccio 


60 


ZJ GndlO 


59 


ZZ FpPresent 


58 


ZZ ResvdO 


57 


ZZ\ VCC9 


56 


ZZ Gnd9 


55 


ZZ VCC8 


54 


ZZ Gnd8 



uuuuuuuuuuuuuuuuuuuuu 



2- C £i S ^ o H- Si SEL- t, 2, 
ccc5'co«J :> <3"5'(fl'(3ig ,- 

QQQQ QQQO«Q 

Q 



b§£. 91° *~ t5 

<S O- S *S "tT "T" ( n 

** "* ** c5 i3 iS u 

Q iS iS 



ft (M m ^* m 



W CO f Ifl 



& iS iS 3 



84-PIN J-BEND CERQUAD 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology. Inc. 
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DSC-7044/- 



IDT79R2010A RISC FLOATING POINT ACCELERATOR (FPA) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1 ' 3 > 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage - 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


° c 


Mn 


Input Voltage ( 2 > 


-0.5 to +7.0 


-0.5 to +7.0 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 5% 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. V| N minimum = 3.0V for pulse width less than 15ns. V| N should not 
exceed V cc + 0.5 volts. 

3. Not more than one output at a time should be shorted. Duration of the 
short should not exceed 30 seconds. 
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IDT79R2010A RISC FLOATING POINT ACCELERATOR <FPA) 


MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE (Ta = o°c to +70°c, v cc = +5V± 5%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


V OH 


Output HIGH Voltage 


V cc = Min., Iqh = -4mA 


3.5 


3.5 


- 


V 


V 


Output LOW Voltage 


v cc = Min., I 0L = 4mA 


0.5 


_ 


0.5 


V 


V OLFP 


Output LOW Voltage* 5 ) 


V C c = Min., I i_ = 1.5mA 


0.5 


- 


0.5 


V 


V,H 


Input HIGH Voltage^) 




2.0 


2.0 


- 


V 


V,L 


Input LOW VoltageO) 




0.8 


- 


0.8 


V 


V,hs 


Input HIGH Voltage* 2 - 6 > 




3.0 


3.0 


- 


v 


V.LS 


lnputLOWVoltage(i-2) 




0.4 


- 


0.4 


V 


V|HC 


Input HIGH Voltage* 4 . 6 ) 




4.0 


4.0 


-■ 


V 


V,LC 


Input LOW Voltage* 14 ) 




0.4 


- 


0.4 


V 


C|N 


Input Capacitance 




10 


- 


10 


pF 


C OUT 


Output Capacitance 




10 


- 


10 


pF 


! CC 


Operating Current 


V cc = Max - 


550 


- 


625 


mA 


C LD 


Load Capacitance 




50 


- • 


50 


pF 


l|H 


Input HIGH Leakage* 3 ) 


V, H = V C c 


-10 10 


-10 


10 


pA 


"lL 


Input LOW Leakage* 3 ) 


V| L = GND 


-10 10 


-10 


10 


uA 


"oz 


Output Tri-state Leakage 


V 0H = 2.4V, V OL = 0-5V 


-40 40 


-40 


40 


uA 



DC ELECTRICAL CHARACTERISTICS -MILITARY TEMPERATURE RANGE (Ta = o°cto +125°C.V CC = +5V± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


V H 


Output HIGH Voltage 


V C c = Min., I H = -4mA 


3.5 


3.5 


V 


V 


Output LOW Voltage 


V cc = Min., I 0L = 4mA 


0.5 


0.5 


V 


V OLFP 


Output LOW Voltage* 5 ) 


V C c = Min., I L = 1.5mA 


0.5 


0.5 


V 


V,H 


Input HIGH Voltage* 6 ) 




2.0 


2.0 


V 


V,L 


Input LOW Voltage(i) 




0.8 


0.8 


V 


V,HS 


Input HIGH Voltage* 2 - 6 ) 




3.0 


3.0 


V 


v ILS 


Input LOW Voltage (1.2) 




0.4 


0.4 


V 


V|HC 


Input HIGH Voltage* 4 . 6) 




4.0 


4.0 


V 


V,LC 


Input LOW Voltage* 1 - 4) 




0.4 


0.4 


V 


C|N 


Input Capacitance 




10 


10 


PF 


QdUT 


Output Capacitance 




10 


10 


PF 


•cc 


Operating Current 


V cc = Max. 


675 


720 


mA 


C LD 


Load Capacitance 




50 


50 


PF 


■iH 


Input HIGH Leakage* 3 ) 


Vih = Vcc 


-10 10 


-10 10 


uA 


IlL 


Input LOW Leakage (3) 


V IL = GND 


-10 10 


-10 10 


uA 


Iqz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0.5V 


-40 40 


-40 40 


uA 



NOTES: 

1. V, L Min. = -3.0V for pulse width less than 15ns. V| L should not fall below -0.5 Volts for longer periods. 

2. V,Hs and V, LS apply to Clk2xSys, Clk2xSmp, Clk2sRd, Clk2xPhi, CpBusy, and Reset". 

3. These parameters do not belong to the clock inputs. 

4. Vihc and V| LS apply to Run and Exception*. 

5. V 0LFP applies to the FPPresent* pin only. 

6. V| H and V| H s should not be held above V C c + 0-5 Volts. 
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IDT79R2010A RISC FLOATING POINT ACCELERATOR (FPA) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE (Ta = o°cto +70°c, v cc = 



+ 5V±5%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


CLOCK 


TCkHigh 


Input Clock High 


Transition < 5ns 


18 


12.5 


ns 


TCkLow 


Input Clock Low 


Transition < 5ns 


18 


12.5 


ns 


TCkP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




40 500 
tcyc/4 
tcyc/4 
1 1 tcyc/4 


30 500 
tcyc/4 
tcyc/4 
9 tcyc/4 


ns 
ns 
ns 
ns 


TIMING PARAMETERS 


TDEn 


Data Enable (3) 




-2.5 


-2 


ns 


TDDIs 


Data Disable (3) 










ns 


TDVal 


Data Valid 


Load = 25pF 


3.5 


3 


ns 


TDS 


Data Set-up 




11.5 


9 


ns 


TDH 


Data Hold 




-2.5 


-2.5 


ns 


TFpCond 


Fp Condition 




45 


35 


ns 


TFpBusy 


Fp Busy 




20 


15 


ns 


TFpInt 


Fp Interrupt 




55 


40 


ns 


TFpMov 


Fp Move To 




45 


35 


ns 


TExS 


Exception Set-up 




15 


10 - 


ns 


TExH 


Exception Hold 







o 


ns 


TRunS 


Run Set-up 




15 


10 


ns 


TRunH 


Run Hold 




-2 


-2 


ns 


RESET INITIALIZATION 


TrstPLL 


Reset timing, Phase-lock on 




3000 


3000 


TckP 


Trst 


Reset timing, Phase-lock off 




128 


128 


TckP 


CAPACITIVE LOAD DERATION 


CLD 


Load Derate 




0.5 2.5 


0.5 2 


ns/25pF 




NOTES: 

1. All timings are referenced to 1.5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual" 
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IDT79R2010A RISC FLOATING POINT ACCELERATOR (FPA) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS - 

MILITARY TEMPERATURE RANGE (Ta = -55°cto + i25°c,v cc = 



+ 5V± 10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


12.5 MHZ 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


CLOCK 


TCkHigh 


Input Clock High 


Transition < 5ns 


18 


12.5 


ns 


TCkLow 


Input Clock Low . 


Transition < 5ns 


18 


12.5 - 


ns 


TCkP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




40 500 
tcyc/4 
tcyc/4 
11 tcyc/4 


30 500 
tcyc/4 
tcyc/4 
9 tcyc/4 


ns 
ns 
ns 
ns 


TIMING PARAMETERS 


TDEn 


Data Enable (3) 




-2.5 


-2 


ns 


TDDIs 


Data Disable (3) 










ns 


TDVal 


Data Valid 


Load = 25pF 


3.5 


3 


ns 


TDS 


Data Set-up 




11.5 


9 


ns 


TRsDS 


Reset Set-up 




18 


15 


ns 


TDH 


Data Hold 




-2.5 


-2.5 


ns 


TFpCond 


Fp Condition 




45 


35 


ns 


TFpBusy 


Fp Busy 




20 


15 


ns 


TFpInt 


,Fp Interrupt 




55 


40 


ns 


TFpMov 


Fp Move To 




45 


35 


ns 


TExS 


Exception Set-up 




15 


10 


ns 


TExH 


Exception Hold 










ns 


TRunS 


Run Set-up 




15 


10 


ns 


TRunH 


Run Hold 




-2 


-2 


ns 


RESET INITIALIZATION 


TrstPLL 


Reset timing, Phase-lock on 




3000 


3000 


TckP 


Trst 


Reset timing, Phase-lock off 




128 


128 - 


TckP 


CAPACITIVE LOAD DERATION 


CLD 


Load Derate 




0.5 2.5 


0.5 2 


ns/25pF 



NOTES: 

1. All timings are referenced to 1.5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual" 
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IDT79R2010A RISC FLOATING POINT ACCELERATOR (FPA) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT79R2010AX 
Rev. 



XX 

Speed 



QJ 



Package Process/ 
Temp. Range 



Blank 
*B' 



Commercial 
Military 



'QJ' 84-pin J-bend Cerquad 



'12' 

'16' 



12.5 MHz 
16.67 MHz 



Revision 1.6 
Revision 2.0 
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RISC CPU 
WRITE BUFFER 



PRELIMINARY 
IDT 79R2020A 



FEATURES: 

• Temporary storage buffers to enhance the performance of the 
IDT79R2000A RISC CPU processor 

• Allows for write operations by the RISC processor during Run 
cycles 

• Each Write Buffer has four locations to handle an 8-bit 
address slice and a 9-bit data slice (including a parity bit) 

• High-speed CEMOS™ technology 



• Pin and functionally compatible with the MIPS Computer Sys- 
tems R2020A Write Buffer 

• Used in a 12.5 or 16.7 MHz IDT79R2000 system configuration 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

Please see the Data Sheet for 79R3020 for complete 
description. 



PIN CONFIGURATION (TOP VIEW) 



QOfD< 



5555iifcgggg* 



o o o o _, 

5 fe fe fe Q 
a o q q 5 



_ x i x x s 

3 0^ 
CC 2 S S 2 £ 



2 Z 

* Q ° 

tbt 
co w co 
uj O O 

CC Q. H 



8 



vsso 

ACCTYPEOUTO 
ACCTYPE0UT1 
ADDR0UT7 
ADDR0UT6 
DATA0UT3 
DATA0UT2 
DATA0UT1 
DATAOUTO 
DATA0UT8 
ADDROUTO 
ADDR0UT1 
ADDR0UT2 
ADDR0UT3 
ADDR0UT4 
ADDR0UT5 
VSS1 






cz 



/innnnnnnnnnnnnnnn 

9 87654321 68 67 66 65 64 63 62 61 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



\ 



Index 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 



27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
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5 

o 
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<OQ2222222 _ 

Soo<<55<<5 

rn ITQQQQQQQ 

DO LU 



VSS3 

MATCHIND 

MATCHINC 

MATCHINB 

MATCH INA 

LATCHERRADR 

ADDRIN7 

ADDRIN6 

ADDRIN5 

ADDRIN4 

ADDRIN3 

ADDRIN2 

ADDRIN1 

ADDRINO 

DATAIN8 

DATAIN7 

VSS2 



PLCC 



CEMOS isatrademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology. Inc. 
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IDT79R2020A RISC CPU WRITE BUFFER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1 ' 3) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


V| N 


Input Voltage < 2 > 


-0.5 to +7.0 


-0.5 to +7.0 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ±5% 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. V| N minimum = 3.0V for pulse width less than 15ns. V iN should not 
exceed V cc + 0.5 volts. 

3. Not more than one output at a time should be shorted. Duration of the 
short should not exceed 30 seconds. 




S9-15 



IDT79R2020A RISC CPU WRITE BUFFER 




MILITARY ANDCOMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE jta = o°cto ■+ 7o°c, v cc = +5V± 5%) 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


v 0H 


Output HIGH Voltage 


V cc = Min., I H = -4mA 


3.5 


3.5 


V 


v 0L 


Output LOW Voltage 


Vcc = Min., Iol = 4mA 


- 0.4 


0.4 


V 


V,H 


Input HIGH Voltage 0) 




2.4 


2.4 


V 


Ml 


Input LOW Voltage (2) 




0.8 


0.8 


V 


C IN 


Input Capacitance 




10 


10 


PF 


Cqut 


Output Capacitance 




10 


10 


PF 


Ice 


Operating Current 


V cc « Max. 


50 


50 


mA 


llH 


Input HIGH Leakage 


V,h = Vcc 


10 


- 10 


uA 


l|L 


Input LOW Leakage 


V, L = GND 


-10 


-10 


uA 


loz 


Output Tri-state Leakage 


Vqh - 2.4V, V 0L = 0.5V 


-40 40 


-40 40 


uA 



NOTES: 

1 . V )H should not be held above V cc + 0.5 Volts. 

2. V||_ Min. = -3.0V for less than 15ns. V| L should not fall below -0.5V for longer periods. 



DC ELECTRICAL CHARACTERISTICS - 
MILITARY TEMPERATURE RANGE (Ta = 



-55°Cto + 125°C,V r , 



+ 5V±10%) 



NOTES: 

1. V (H should not be held above V cc + 0.5 Volts. 

2. V| L Min. » -3.0V for less than 15ns. V| L should not fall below -0.5V for longer periods. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


V H 


Output HIGH Voltage 


Vcc = Min- 'oh = -4mA 


3.5 


3.5 


V 


Vol 


Output LOW Voltage 


Vcc = Min., Iol - 4mA 


0.4 


0.4 


V 


V,H 


Input HIGH Voltage H) 




2.4 


2.4 


V 


\ 


Input LOW Voltage (2) 




0.8 


0.8 


V 


C IN 


Input Capacitance 




10 


10 


PF 


C 0UT 


Output Capacitance 




10 


10 


PF 


'cc 


Operating Current 


V cc = Max. 


90 


90 


mA 


llH 


Input HIGH Leakage 


V|H=YCC 


10 


10 


uA 


IlL 


Input LOW Leakage 


V, L = n GND 


-10 


-10 


"A 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0-5V 


-40 40 


-40 40 


uA 
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IDT79R2020A RISC CPU WRITE BUFFER 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE (Ta = o°cto + 70°c,v cc = +5V±5%) 


SYMBOL 


PARAMETER 


12.5 MHz 
M1N. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


t1 


Addrin (3:0) to Clock falling set-up 


12 


8 


ns 


t2 


Addrin (3:0) to Clock falling hold 


4 


4 


ns 


t3 


Address 1:0 to Clock falling set-up 


12 


8 


ns 


t4 


Address 1 :0 to Clock falling hold 


4 - 


4 


ns 


t5 


Access Type 1 :0 to Clock rising set-up 


10 


7 


ns 


t6 


Access Type 1 :0 to Clock rising hold 


4 


3 


ns 


XT 


Addrin (7:4) to Clock rising set-up 


10 


7 


ns 


t8 


Addrin (7:4) to Clock rising hold 


4 


3 


ns 


t9 


Dataln (8:0) to Clock rising set-up 


10 


7 


ns 


t10 


Dataln (8:0) to Clock rising hold 


4 


3 


ns 


t11 


WrtMem* to Clock rising set-up 


14 


10 


ns 


t12 


WrtMem* to Clock rising hold 


8 


6 


ns 


t13 


Request from Clock rising 


35 


32 


ns 


t14 


Acknowledge to Clock rising set-up 


15 - 


12 


ns 


t15 


Acknowledge to Clock rising hold 


7 


7 


ns 


t16 


LatchErrAdr rising to Acknowledge 


5 


5 


ns 


t17 


WbFull* active from Clock rising 


35 


32 


ns 


t18 


WbFull* inactive from Clock rising 


35 


. 32 


ns 


t19 


OutEn to AddrOut (7:0), DataOut (8:0) valid 


5 20 


2 15 


ns 


t20 


OutEn to AddrOut (7:0), DataOut (8:0) tri-state 


5 20 


2 15 


ns 


t21 


MatchOut (ABCD) from Clock rising 


35 


25 


ns 


t22 


Matchln (ABCD) from Clock rising set-up 


15 


10 


ns 


t23 


Matchln (ABCD) from Clock rising hold 


4 


3 


ns 


t24 


EnErrAdr* to Data (error latch) valid 


5 20 


2 15 


ns 


t25 


EnErrAdr* to Data (error latch) tri-state 


5 20 


2 15 


ns 


t26 


Address/Data out from Clock rising 


35 


32 


ns 


127 


Reset* to Clock rising, set-up 


9 


8 


ns 


t28 


Reset* from Clock rising, hold 


4 


3 


ns 


t29 


Reset* low pulse width 


12 


10 


ns 


t30 


WbFull* High from Clock rising (after Reset*) 


3 24 


3 22 


ns 


t31 


Request* High from Reset* low 


3 22 


3 20 


ns 


t32 


Access Type 1:0 low from Reset* low 


3 28 


3 28 


ns 


t33 


Match Out (ABCD) low from Reset* low 


3 23 


3 21 


ns 
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AC ELECTRICAL CHARACTERISTICS - MILITARYTEMPERATURE RANGE (Ta = 


-55°Cto+ 125*C,\fc c = +5V±10%) 


SYMBOL 


PARAMETER 


12.5 MHz 
MIN. MAX. 


16.67 MHz 
MIN. MAX. 


UNIT 


t1 


Addrin (3:0) to Clock falling setup 


12 


8 


ns 


t2 


Addrin (3:0) to Clock falling hold 


4 


4 


ns 


t3 


Address 1 :0 to Clock falling setup 


12 


8 


ns 


t4 


Address 1 :0 to Clock falling hold 


4 


4 


ns 


t5 


Access Type 1 :0 to Clock rising setup 


10 


7 


ns 


t6 


Access Type 1:0 to Clock rising hold 


4 


3 


ns 


t7 


Addrin (7:4) to Clock rising setup 


10 


7 


ns 


t8 


Addrin (7:4) to Clock rising hold 


4 


3 


ns 


t9 


Dataln (8:0) to Clock rising setup 


10 


7 


ns 


t10 


Dataln (8:0) to Clock rising hold 


4 


3 


ns 


t11 


WrtMem to Clock rising setup 


14 


10 


ns 


t12 


WrtMem to Clock rising hold 


8 


6 


ns 


t13 


Request from Clock rising 


35 


32 


ns 


t14 


Acknowledge to Clock rising setup 


15 


12 


ns 


t15 


Acknowledge to Clock rising hold 


7 


7 


ns 


t16 


LatchErrAdr rising to Acknowledge 


5 


5 


ns 


t17 


WbFull active from Clock rising 


35 


32 


ns 


t18 


WbFull inactive from Clock rising 


35 


32 


ns 


t19 


OutEn to AddrOut (7:0), DataOut (8:0) valid 


5 20 


2 15 


ns 


t20 


OutEn to AddrOut (7:0), DataOut (8:0) tri-state 


5 20 


2 15 


ns 


t21 


MatchOut (ABCD) from Clock rising 


35 


25 


ns 


t22 


Matchln (ABCD) from Clock rising setup 


15 


10 


ns 


t23 


Matchln (ABCD) from Clock rising hold 


4 


3 


ns 


t24 


EnErrAdr to Data {error latch) valid 


5 20 


2 15 


ns 


t25 


EnErrAdr to Data (error latch) tri-state 


5 20 


2 15 


ns 


t26 


Address/Data out from Clock rising 


35 


32 


ns 


t27 


Reset* to Clock rising, set-up 


9 


8 


ns 


t28 


Reset* from Clock rising, hold 


4 


3 


ns 


t29 


Reset* low pulse width 


12 


10 


ns 


t30 


WbFull* High from Clock rising (after Reset*) 


3 24 


10 22 


ns 


t31 


Request* High from Reset* low 


3 22 


10 20 


ns 


t32 


Access Type 1 :0 low from Reset* low 


3 28 


12 28 


ns 


t33 


Match Out (ABCD) low from Reset* low 


3 23 


10 21 


ns 
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ORDERING INFORMATION 



1DT79R2020A XX 



Speed Package Process/ 
Temp. Range 



Blank 
'B' 


Commercial 
Military 


'G' 
'J' 


68-Pin PGA 
68-Pin PLCC 


'12* 
'16' 


12.5 MHz 
16.67 MHz 
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RISC CPU PROCESSOR 



PRELIMINARY 
IDT 79R3000 



FEATURES: 

• Enhanced instruction set compatible version of the 
IDT79R2000 RISC CPU. 

• Full 32-bit Operation -Thirty-two 32-bit registers and all 
instructions and addresses are 32-bit. 

• Efficient Pipelining -The CPU's 5-stage pipeline design 
assists in obtaining an execution rate approaching one 
instruction per cycle. Pipeline stalls and exceptions are 
handled precisely and efficiently. 

• On-Chip Cache Control -The I DT79R3000 provides a high 
bandwidth memory interface that handles separate external 
Instruction and Data Caches ranging in size from 4 to 

256 Kbytes each. Both the caches are accessed during a 
single CPU cycle. All cache control is on-chip. 

• On-Chip Memory Management Unit -A fully-associative, 64 
entry Translation Lookaside Buffer (TLB) provides fast ad- 
dress translation for virtual-to-physical memory mapping of 
the 4 Gigabyte virtual address space. 

• Coprocessor Interface— The IDT79R3000 generates all 
addresses and handles memory interface control for up to 
three additional tightly coupled external processors. 

• Optimizing Compilers are available for C, Fortran, Pascal, 
COBOL, Ada, and PL/1. 

• UNIX ™ System V.3 and BSD 4.3 operating systems 
supported. 

• High-speed CEM OS™ technology. 

• Instruction set compatible with the IDT79R2000 RISC CPU. 

• 16.7MHz and 25MHz clock rates yield 12 and 20 MIPS 
sustained throughput. 



• Supports independent multiword block refill of both the in- 
struction and data caches with variable block sizes. 

• Supports concurrent refill and execution of instructions. 

• Partial word stores executed as read-modify-write operations. 

• 6 external interrupt inputs (up to 64 different sources), 2 soft- 
ware interrupts, with single cycle latency to interrupt handler 
routine. 

• Flexible multiprocessing support on chip with no impact on 
uniprocessor designs. 

• Military product compliant to MIL-STD-883, Class B. 

DESCRIPTION: 

The IDT 79R3000 RISC Microprocessor consists of two tightly- 
coupled processors integrated on a single chip. The first processor 
is a full 32-bit CPU based on RISC (Reduced Instruction Set 
Computer) principles to achieve a new standard of microprocessor 
performance. The second processor is a system control 
coprocessor, called CPO, containing a fully-associative 64 entry 
TLB (Translation Lookaside Buffer), MMU (Memory Management 
Unit) and control registers, supporting a 4 Gigabyte virtual memory 
subsystem, and a Harvard Architecture Cache Controller 
achieving a bandwidth of 200 Mbytes/second using industry 
standard static RAMs. 

This data sheet provides an overview of the features and 
architecture of the 79R3000 CPU, Revision 2.0. A more detailed 
description of the operation of the device is incorporated in the 
"R3000 Family Hardware User Manual", and a more detailed 
architectural overview is provided in the "mips RISC Architecture" 
book, both available from IDT. Documentation providing details of 
the software and development environments supporting this 
processor are also available from IDT. 



IDT79R3000 PROCESSOR 
cpo CONTROL 

(System Control Coprocessor) jf 



CPU 



Master Pipeline / Bus Control 




TAG(20 + 4) 



ADDRESS(18) 



CEMOS is a trademark of Integrated Device Technology, Inc. 
UNIX is a registered trademark of AT & T. 
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JANUARY 1989 



' 1989 MIPS Computer Systems, Inc. All Rights Reserved. 
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IDT79R3000 CPU Registers 

The IDT 79R3000 CPU provides 32 general purpose 32-bit 
registers, a 32-bit Program Counter, and two 32-bit registers that 
hold the results of integer multiply and divide operations. Only two 
of the 32 general registers have a special purpose: register rO is 
hardwired to the value "0", which is a useful constant, and register 
r31 is used as the link register in jump-and-link instructions (return 
address for subroutine calls). 



The CPU registers are shown in Figure 2. Note that there is no 
Program Status Word (PSW) register shown in this figure: the 
functions traditionally provided by a PSW register are instead 
provided in the Status and Cause registers incorporated within the 
System Control Coprocessor (CPO). 



General Purpose Registers 
31 



r-1 



r2 



r29 



r30 



r31 



Multiply / Divide Registers 

31 



HI 


31 





LO 


Program Counter 
31 





PC 



Figure 2. IDT79R3000 CPU Registers 



Instruction Set Overview 

All IDT 79R3000 instructions are 32 bits long, and there are only 
three instruction formats. This approach simplifies instruction 
decoding thus minimizing instruction execution time. The 
79R3000 processor initiates a new instruction on every run cycle, 
and is able to complete an instruction on almost every clock cycle. 
The only exceptions are the Load instructions, and Branch 
instructions which each have a single cycle of latency associated 
with their execution. Note, however, that in the majority of cases 

l-Type (Immediate) 

31 26 25 2120 16 15 



the compilers are able to fill these latency cycles with useful 
instructions which do not require the result of the previous 
instruction. This effectively eliminates these latency effects. 

The actual instruction set of the CPU was determined after 
extensive simulations to determine which instructions should be 
implemented in hardware, and which operations are best 
synthesized in software from other basic instructions. This 
methodology resulted in the R3000 having the highest 
performance of any available microprocessor. 




op rs rt immediate 



J-Type (Jump) 

31 26 25 



op 



target 



R-Type (Register) 

31 26 25 21 20 16 15 



1110 



6 5 



op rs rt rd re funct 



Figure 3. IDT79R3000 Instruction Formats 



The IDT79R3000 instruction set can be divided into the follow- 
ing groups: 
• Load/Store instructions move data between memory and 

general registers. They are all l-type instructions, since the only 

addressing mode supported is base register plus 16-bit, signed 

immediate offset. 



The Load instruction has a single cycle of latency, which means 
that the data being loaded is not available to the instruction 
immediately after the load instruction. The compiler will fill this 
delay slot with either an instruction which is not dependent on 
the loaded data, or with a NOP instruction. There is no latency 
associated with the store instruction. 
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Loads and Stores can be performed on byte, half-word, word, or 
unaligned word data (32 bit data not aligned on a modulo-4 
address). The CPU cache is constructed as a write-through cache. 

• Computational instructions perform arithmetic, logical and 
shift operations on values in registers. They occur in both R-type 
(both operands and the result are registers) and !-type (one 
operand is a 16-bit immediate) formats. 

Note that computational instructions are three operand instruc- 
tions; that is, the result of the operation can be stored into a 
different register than either of the two operands. This means 
that operands need not be overwritten by arithmetic operations. 
This results in a more efficient use of the large register set. 

• Jump and Branch instructions change the control flow of a 
program. Jumps are always to a paged absolute address 
formed by combining a 26-bit target with four bits of the Program 
counter (J-type format, for subroutine calls), or 32-bit register 
byte addresses (R-type, for returns and dispatches). Branches 
have 16-bit offsets relative to the program counter (l-type). 



Jump and Link instructions save a return address in Register 31 . 
The 79R3000 instruction set features a number of branch condi- 
tions. Included is the ability to compare a register to zero and 
branch, and also the ability to branch based on a comparison 
between two registers. Thus, net performance is increased 
since software does not have to perform arithmetic instructions 
prior to the branch to set up the branch conditions. 
Coprocessor instructions perform operations in the coproces- 
sors. Coprocessor Loads and Stores are l-type. Coprocessor 
computational instructions have coprocessor-dependent 
formats (see coprocessor manuals). 
Coprocessor instructions perform operations on the System 
Control Coprocessor (CPO) registers to manipulate the memory 
management and exception handling facilities of the processor. 

Special instructions perform a variety of tasks, including move- 
ment of data between special and general registers, system 
calls, and breakpoint. They are always R-type. 
Table 1 lists the instruction set of the IDT79R3000 processor. 
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OP 


DESCRIPTION 


OP 


DESCRIPTION 




Load/Store Instructions 




Multiply/Divide Instructions 


LB 


Load Byto 


MULT 


Multiply 


LBU 


Load Byte Unsigned 


MULTU 


Multiply Unsigned 


LH 


Load Halfword 


DIV 


Divide 


LHU 


Load Halfword Unsigned 


DIVU 


Divide Unsigned 


LW 


Load Word 


MFHI 


Move From HI 


LWL 


Load Word Left 


MTHI 


Move To HI 


LWR 


Load Word Right 


MFLO 


Move From LO 


SB 


Store Byte 


MTLO 


Move To LO 


SH 


Store Halfword 






SW 


Store Word 




Jump and Branch Instructions 


SWL 


Store Word Left 


J 


Jump 


SWR 


Store Word Right 


JAL 


Jump and Link 






JR 


Jump to Register 




Arithmetic Instructions 


JALR 


Jump and Link Register 




(ALU Immediate) 


BEQ, 


Branch on Equal 


ADDI 


Add Immediate 


BNE 


Branch on Not Equal 


ADDIU 


Add Immediate Unsigned 


BLEZ 


Branch on Less than or Equal to Zero 


SLTI 


Set on Less Than Immediate 


BGTZ 


Branch on Greater Than Zero 


SLTIU 


Set on Less Than Immediate 


BLTZ 


Branch on Less Than Zero 




Unsigned 


BGEZ 


Branch on Greater than or 


ANDI 


AND Immediate 




Equal to Zero 


ORI 


OR Immediate 


BLTZAL 


Branch on Less Than Zero and Link 


XORI 


Exclusive OR Immediate 


BGEZAL 


Branch on Greater than or Equal to 
Zero and Link 


LUI 


Load Upper Immediate 




Special Instructions 




Arithmetic Instructions 


SYSCALL 


System Call 




(3-operand, register-type) 


BREAK 


Break 


ADD 


Add 






ADDU 


Add Unsigned 




Coprocessor Instructions 


SUB 


Subtract 


LWCz 


Load Word from Coprocessor 


SUBU 


Subtract Unsigned 


SWCz 


Store Word to Coprocessor 






MTCz 


Move To Coprocessor 


SLT 


Set on Less Than 


MFCz 


Move From Coprocessor 


SLTU 


Set on Less Than Unsigned 


CTCz 


Move Control to Coprocessor 


AND 


AND 


CFCz 


Move Control From Coprocessor 


OR 


OR 


COPz 


Coprocessor Operation 


XOR 


Exclusive OR 


BCzT 


Branch on Coprocessor z True 


NOR 


NOR 


BCzF 


Branch on Coprocessor z False 




Shift Instructions 




System Control Coprocessor 


SLL 


Shift Left Logical 




(CPO) Instructions 


SRL 


Shift Right Logical 


MTCO 


MoveToCPO 


SRA 


Shift Right Arithmetic 


MFCO 


Move From CPO 


SLLV 


Shift Left Logical Variable 


TLBR 


Read indexed TLB entry 


SRLV 


Shift Right Logical Variable 


TLBWI 


Write Indexed TLB entry 


SRAV 


Shift Right Arithmetic Variable 


TLBWR 


Write Random TLB entry 






TLBP 


Probe TLB for matching entry 


i 




RFE 


Restore From Exception 



Table 1. IDT79R3000 Instruction Summary 
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IDT79R3000 System Control Coprocessor (CPO) 

The IDT79R3000 can operate with up to four tightly-coupled 
coprocessors (designated CPO through CP3). The System Control 
Coprocessor (or CPO), is incorporated on the IDT79R3000 chip 



and supports the virtual memory system and exception handling 
functions of the IDT79R3000. The virtual memory system is 
Implemented using a Translation Lookaside Buffer and a group of 
programmable registers as shown in Figure 4. 



System Coprocessor 



^>%*STATC)S^ o > 










ENTRYHI 



ENTRYLO 



63 



TLB 



NOT ACCESSED BY RAN- 
DOM 




INDEX 



RANDOM 



\v\c6t4rBxryyy, 








Figure 4. The System Coprocessor Registers 



System Control Coprocessor (CPO) Registers 

The CPO registers shown in Figure 4 are used to control the 
memory management and exception handling capabilities of the 
IDT79R3000. Table 2 provides a brief description of each register. 



I I Used with Virtual Memory System 
V./'A Used with Exception Processing 



REGISTER 


DESCRIPTION 


EntryHi 


High half of a TLB entry 


Entry Lo 


Low half of a TLB entry 


Index 


Programmable pointer into TLB array 


Random 


Pseudo-random pointer into TLB array 


Status 


Mode, interrupt enables, and diagnostic status info 


Cause 


Indicates nature of last exception 


EPC 


Exception Program Counter 


Context 


Pointer into kernel's virtual Page Table Entry array 


BadVA 


Most recent bad virtual address 


PRId 


Processor revision identification 



Table 2. System Control Coprocessor (CPO) Registers 
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Memory Management System 

The 1DT79R3000 has an addressing range of 4 Gbytes. How- 
ever, since most IDT79R3000 systems Implement a physical 
memory smaller than 4 Gbytes, the IDT79R3000 provides for the 
logical expansion of memory space by translating addresses 
composed in a large virtual address space into available physical 
memory address. The 4 GByte address space is divided into 
2 GBytes which can be accessed by both the users and the kernel, 
and 2 GBytes for the kernel only. 

The TLB (Translation Lookaside Buffer) 

Virtual memory mapping is assisted by the Translation 
Lookaside Buffer (TLB). The on-chip TLB provides very fast virtual 
memory access and is well-matched to the requirements of multi- 
tasking operating systems. The fully-associative TLB contains 



64 entries, each of which maps a 4-Kbyte page, with controls for 
read/write access, cacheability, and process Identification. The 
TLB allows each user to access up to 2 Gbytes of virtual address 
space. 

Figures illustratesthe format of each TLBentry. The Translation 
operation involves matching the current Process ID (PID) and up- 
per 20 bits of the address against PID and VPN (Virtual Page Num- 
ber) fields in the TLB. When both match (or the TLB entry is 
Global), the VPN is replaced with the PFN (Physical Frame 
Number) to form the physical address. 

TLB misses are handled in software, with the entry to be 
replaced determined by a simple RANDOM function. The routine 
to process a TLB miss in the UNIX environment requires only 
10-12 cycles, which compares favorably with many CPUs which 
perform the operation in hardware. 



TLB ENTRY FORMAT 



63 




44 


43 


38 


37 




32 


31 




12 


11 


10 


9 


8 


7 







VPN 


TLBPID 





PFN 


N 


D 


V 


G 





X 














/ 


X 
















S 



~\S 



ENTRYHI 



ENTRYLO 



VPN - Virtual Page number 
TLBPID - Process ID 
PFN - Physical frame number 
N - Non-cacheable flag 
D - Dirty flag (Write protect) 
V - Valid entry flag 
G - Global flag (ignore PID ) 
O - Reserved 




Figure 5. TLB Entry Format 



IDT79R3000 Operating Modes 

The IDT79R3000 has two operating modes: User mode and 
Kernel mode. The IDT79R3000 normally operates in the User 
mode until an exception is detected forcing it into the Kernel 
mode. It remains in the Kernel mode until a Restore From 



Exception (RFE) instruction is executed. The manner in which 
memory addresses are translated or mapped depends on the 
operating mode of the IDT79R3000. Figure 6 shows the MMU 
translation performed for each of the operating modes. 
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MMU ADDRESS TRANSLATION 
VIRTUAL -> PHYSICAL 



Oxffffffff 



OxcOOOOOOO 



OxaOOOOO 



0x800000 
0x7fffffff 



KERNEL 

MAPPED 

CACHEABLE 

(kseg2) 


ANY> 


KERNEL 
UNMAPPED 
UNCACHED 






KERNEL 

UNMAPPED 

CACHED 

(ksegO) 


* K 




KERNEUUS- 

ER 

MAPPED 

CACHEABLE 




(kuseg) 


m 1 \ 

p7 


%%%%%%&&& 


:*;*?:■:■:■: • • , , 


i& 



PHYSICAL 
MEMORY 



MEMORY 



^> 3584 MB 



512MB 



Figure 6. IDT79R3000 Virtual Address Mapping 



User Mode -in this mode, a single, uniform virtual address 
space (kuseg) of 2 Gbyte is available. Each virtual address is 
extended with a 6-bit process identifier field to form unique virtual 
addresses. All references to this segment are mapped through the 
TLB. Use of the cache for up to 64 processes is determined by bit 
settings for each page within the TLB entries. 

Kernel Mode -four separate segments are defined in this 
mode: 

• kuseg— when in the kernel mode, references to this segment 
are treated just like user mode references, thus streamlining 
kernel access to user data. 

• ksegO— references to this 512 Mbyte segment use cache 
memory but are not mapped through the TLB. Instead, they 
always map to the first 0.5 G Bytes of physical address space. 

• ksegl — references to this 512 Mbyte segment are not mapped 
through the TLB and do not use the cache. Instead, they are 
hard-mapped into the same 0.5 GByte segment of physical ad- 
dress space as ksegO. 



• kseg2 - references to this 1 Gbyte segment are always mapped 
through the TLB and use of the cache is determined by bit 
settings within the TLB entries. 

IDT79R3000 Pipeline Architecture 

The execution of a single IDT79R3000 instruction consists of 
five primary steps: 

1) IF - Fetch the instruction (l-Cache). 

2) RD — Read any required operands from CPU registers 

while decoding the instruction. 

3) ALU - Perform the required operation on instruction 

operands. 

4) MEM — Access memory (D-Cache). 

5) WB - Write back results to register file. 

Each of these steps requires approximately one CPU cycle as 
shown in Figure 7 (parts of some operations overlap into another 
cycle while other operations require only 1/2 cycle). 
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Instruction Execution 



IF | RD 


ALU 


MEM 


WB 


l-Cache rf 


OP 


D-CACHE 


WB 


I 









one cycle 



Figure 7. Instruction Execution Sequence 



The IDT79R3000 uses a 5-stage pipeline to achieve an 
instruction execution rate approaching one instruction per CPU 



cycle. Thus, execution of five instructions at a time are overlapped 
as shown in Figure 8. 



IDT79R3000 Instruction Pipeline 

(5-deep) 



I IF | RD 


1 ALU 


MEM 


WB 










1 IF 


| RD 


ALU 


MEM 


WB | 















1 'F 


RD 


ALU 


MEM|WB | 










IF 


RD 


ALU | MEM| WB | 


Instruction 








Flow 


IF 


RD | ALU | MEM| WB | 









Current 
CPU 
Cycle 

Figure 8. IDT79R3000 Instruction Pipeline 



This pipeline operates efficiently because different CPU 
resources {address and data bus accesses, ALU operations, 
register accesses, and so on) are utilized on a non-interfering 
basis. 

Memory System Hierarchy 

The high performance capabilities of the IDT79R3000 
processor demand system configurations incorporating 
techniques frequently employed in large, mainframe computers 
but seldom encountered in systems based on more traditional 
microprocessors. 

A primary goal of systems employing RISC techniques is to 
minimize the average number of cycles each instruction requires 



for execution. This approach to achieving this goal incorporates a 
number of RISC techniques including a compact and uniform 
instruction set, a deep instruction pipeline (as described above), 
and utilization of optimizing compilers. Many of the advantages 
obtained from these techniques can, however, be negated by 
an inefficient memory system. 

Figure 9 illustrates memory in a simple microprocessor system. 
In this system, the CPU outputs addresses to memory and reads 
instructions and data from memory or writes data to memory. The 
address space is completely undifferentiated: instructions, data, 
and I/O devices are all treated the same. In such a system, a 
primary limiting performance factor is memory bandwidth. 




Microprocessor 
(CPU) 



Data 



Address 



NZ 



Memory 
(and I/O) 



Figure 9. A Simple Microprocessor Memory System 
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Figure 10 illustrates a memory system that supports the signifi- 
cantly greater memory bandwidth required to take full advan- 
tage of the IDT79R3000's performance capabilities. The key 
features of this system are: 

• External Cache Memory— Local, high-speed memory (called 
cache memory) is used to hold instructions and data that is 
repetitively accessed by the CPU (for example, within a program 
loop) and thus reduces the number of references that must be 
made to the slower-speed main memory. Some microproces- 
sors provide a limited amount of cache memory on the CPU 
chip itself. The external caches supported by the IDT79R3000 
can be much larger; while a small cache can improve perform- 
ance of some programs, significant improvements for a wide 
range of programs require large caches. 

• Separate Caches for data and Instructions -Even with 
high-speed caches, memory speed can still be a limiting factor 
because of the fast cycle time of a high-performance 
microprocessor. The IDT79R3000 supports separate caches for 
instructions and data and alternates accesses of the two caches 
during each CPU cycle. Thus, the processor can obtain data 
and instructions at the cycle rate of the CPU using caches 
constructed with commercially available IDT static RAM 
devices. 



In order to maximize bandwidth in the cache while minimizing 
the requirement for SRAM access speed, the R3000 divides a 
single-processor clock cycle into two phases. During one 
phase, the address for the data cache access is presented while 
data previously addressed in the instruction cache is read; 
during the next phase, the data operation is completed while the 
instruction cache is being addressed. Thus, both caches are 
read in a single processor cycle using only one set of address 
and data pins. 

Write Buffer— In order to ensure data consistency, all data that 
is written to the data cache must also be written out to main 
memory. The cache write model used by the IDT79R3000 is that 
of a write-through cache; that is, all data written by the CPU is 
immediately written into the main memory. To relieve the CPU of 
this responsibility (and the inherent performance burden) the 
IDT79R3000 supports an interface to a write buffer. The 
IDT79R3020 Write Buffer captures data (and associated 
addresses) output by the CPU and ensures that the data is 
passed on to main memory. 



IDT79R3000 
Microprocessor 



Address 




Data 



Address 



Main Memory 



Figure 10. An IDT79R3000 System with a High-Performance Memory System 



IDT79R3000 Processor Subsystem Interfaces 

Figure 1 1 illustrates the three subsystem interfaces provided by 

the IDT79R3000 processor: 

• Cache control interface (on-chip) for separate data and instruc- 
tion caches permits implementation of off-chip caches using 
standard IDT SRAM devices. The 79R3000 directly controls the 
cache memory with a minimum of external components. Both 
the instruction and data cache can vary from to 256K Bytes (64 
K entries). The 79R3000 also includes the TAG control logic 
which determines whether or not the entry read from the cache 
is the desired data. 

The 79R3000 cache controller implements a direct mapped 
cache for high net performance (bandwidth). It has the ability to 
refill multiple words when a cache miss occurs, thus reducing 
the effective miss rate to less than 2% for large caches. When a 
cache miss occurs, the 79R3000 can support refilling the cache 



in 1 , 4, 8, 1 6, or 32 word blocks to minimize the effective penalty 
of having to access main memory. The 79R3000 also incorpo- 
rates the ability to perform instruction streaming; while the 
cache is refilling, the processor can resume execution once the 
missed word is obtained from main memory. In this way, the 
processor can continue to execute concurrently with the cache 
block refill. 

Memory controller interface for system (main) memory. This 
interface also includes the logic and signals to allow operation 
with a write buffer to further improve memory bandwidth. In ad- 
dition to the standard full word access, the memory controller 
supports the ability to write bytes and half-words by using partial 
word operations. The memory controller also supports the abil- 
ity to retry memory accesses if, for example, the data returned 
from memory is invalid and a bus error needs to be signalled. 
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• Coprocessor Interface -The IDT79R3000 features a tightly 
coupled co-processor Interface in which all co-processors 
maintain synchronization with the main processor; reside on the 
same data bus as the main processor; and participate in bus 
transactions in an identical manner to the main processor. The 
IDT79R3000 generates all required cache and memory control 
signals, including cache and memory addresses for attached 
coprocessors. As a result, only the data bus and a few control 
signals need to be connected to a coprocessor. 
The interface supports three types of coprocessor instructions: 
loads/stores, coprocessor operations, and processor- 
coprocessor transfers. Note that coprocessor loads and stores 
occur directly between the coprocessor and memory, without 
requiring the data to go through the CPU. 
Synchronization between the CPU and external coprocessors is 
achieved using a Phased-Lock Loop interface to the coproces- 
sor. The coprocessor physical interface also includes 
coprocessor condition signals (CpCondn), which are used in 
coprocessor branch instructions, and a coprocessor busy 
signal (CpBusy) which is used to stall the CPU if the 
coprocessor needs to hold off subsequent operations. 
Finally, a precise exception interface is defined between the 
CPU and coprocessors using the external interrupt inputs of the 
CPU. This allows a coprocessor exception, even if it was the re- 
sult of a multi-cycle operation, to be traced to the precise 
coprocessor operation which caused it. This is an important fea- 
ture for languages which can define specific error handlers for 
each task. 

The interface supports up to four separate coprocessors. 
Coprocessor is defined to be the system control coprocessor, 
and resides on the same chip as the CPU unit. Coprocessor 1 is 
the Floating Point Accelerator, IDT 79R3010. Coprocessors 2 
and 3 are available to support an interface to application spe- 
cific functions. 

Multiprocessing Support 

The 1DT79R3000 supports multiprocessing applications in a 
simple but effective way. Multiprocessing applications require 
cache coherency across the multiple processors. The I DT79R3000 
offers two signals to support cache coherency: the first, MPStall, 
stalls the processor within two cycles of being received and keeps 
it from accessing the cache. The second signal, MPInvalidate, 
causes the processor to write data on the data cache bus which 
indicates the externally addressed cache entry is invalid. Thus, a 
subsequent access to that location would result in a cache miss, 
and the data would be obtained from main memory. 



The two MP signals would be generated by a external logic 
which utilizes a secondary cache to perform bus snooping func- 
tions. The 79R3000 does not impose an architecture for this secon- 
dary cache, but rather is flexible enough to support a variety of 
application specific architectures and still maintain cache 
coherency. Further, there is no impact on designs which do not 
require this feature. 

Advanced Features 

The IDT79R3000 offers a number of additional features such as 
the ability to swap the instruction and data caches, facilitating diag- 
nostics and cache flushing. Another feature isolates the caches, 
which force cache hits to occur regardless of the contents of the tag 
fields. 

Further features of the IDT79R3000 are configured during the 
last four cycles prior to the negation of the RESET input. These 
functions include the ability to select cache sizes and cache refill 
block sizes; the ability to utilize the multiprocessor interface; 
whether or not instruction streaming is enabled; whether byte or- 
dering follows "Big-Endian" or "Little-Endian" protocols, etc. 
Table 3 shows the configuration options selected at Reset. These 
are further discussed in the "Hardware User's Manual". 

Backward Compatibility with 79R2000 

The IDT79R3000 can be used in sockets designed for the 
79R2000A. The pin-out of the 79R3000 has been selected to 
ensure this compatibility, with new functions mapped onto 
previously unused pins. The instruction set is compatible with that 
of the 79R2000 at the binary level. As a result, code written for the 
older processor can be executed. New features, such as block 
refill, instruction streaming, etc. can be selectively disabled. 

In most 79R2000A applications, the 79R3000 can be placed in 
the socket with no modification to initialization settings. The 
initialization of the 79R3000 includes whether or not the device 
should operate as a 79R2000A. Systems using 79R2000A would 
normally have this input configured so that the device would 
default to this mode. Further application assistance on this topic is 
available from IDT. 

A Special Note on Packaging 

Both the flat pack and the PGA packages for the 79R3000 
incorporate separate power and ground planes to eliminate noise 
associated with high frequency operation. This, coupled with the 
numerous power and ground pins provided on the device, helps to 
ensure very reliable operation. 




INPUT 


W CYCLE 


X CYCLE 


Y CYCLE 


Z CYCLE 


Into* 


DBIkSizeO* 


DBIkSizel* 


Extend Cache 


BigEndian* 


Int1* 


IBlkStzeO* 


IBIkSizel* 


Reserved 


TriState* 


Int2* 


Reserved 


I Stream 


Reserved 


NoCache* 


Int3* 


Reserved 


StorePartial 


Multiprocessor 


BusDriveOn 


Int4* 


PhaseDelayOn* 


PhaseDelayOn* 


PhaseDelayOn* 


PhaseDelayOn* 


Int5* 


R3000 Mode* 


R3000 Mode* 


R3000 Mode* 


R3000Mode* 



Table 3: IDT79R3000 Mode Selectable Features 
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DCIk 



IDT79R3000 Processor 

with System Control 

Coprocessor 
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iWr 



XEn* 
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RdBusy 

WrBusy* 
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BusError* 



DRd* 
DWr* 
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Clk2xRd 
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CpSync* 

Run* 
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CpBusy 
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Figure 11. IDT79R3000 Subsystem Interfaces Example; 64 KB Cache 
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PIN CONFIGURATION 

172-PIN CERAMIC FLATPACK 
(Cavity Side View) 



qqqqqqoqqqqqo>>qcj>>>C30(!J>>0(3(D£i:qqqqqqqqqqqq<< 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 



Data21 CZ 


43 


r Data22 CZ 




Data24 L_ 




Data25 CZ 




Data26 I — 




Data31 I — 




DataP3 CZ 




Data27 CZ 




Data28 I — 




XEn* CZ 




Data29 I — 




Data30 I 




Exc* cz 




Clk2xPhi CZ 




Gnd7 CZ 




Gnd6 CZ 




Clk2xSmp CZ 




VCC7 CZ 




VCC6 CZ 




Gnd5 CZ 




Gnd4 CZ 




Gnd3 CZ 




VCC5 CZ] 




VCC4 CZ 




VCC3 CZ 




Gnd2 CZ 




Gnd1 CZ 




Clk2xSys i — 




IRD1* CZ 




DRd1* CZ 




iwn* CZ 




Dwn* CZ 




VCC2 CZ 




vcci cz 




Clk2xRd CZ 




SysOut* CZ 




DCIk CZ 




ICIk CZ 




IRD2* CZ 




DRd2* CZ 




IWr2* CZ 




DWr2* CZ 




MemWr* CZ 


1 
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13PIN CONFIGURATION 
144-Pin PGA (Top View) 



10 



12 



13 



14 



15 



VCC14 


AdrLo 
6 


AdrLo 
10 


AdrLo 
11 


VCC12 


AdrLo 
14 


AdrLo 
15 


CpCond 



AdrLo < 1 > 
16 


AdrLo < 1 > 
17 


Intr* 
2 


Intr* 
5 


Wr 
Busy* 


Reset* 


VCC10 


AdrLo 
3 


Drd1* 


AdrLo 

7 


AdrLo 
9 


AdrLo 
12 


Ird1* 


AdrLo 
13 


CpCond 

1 


!ntr* 
1 


Intr* 
3 


Busy 


Bus 
Error* 


Dwr1* 


Tagl2 


Tagl5 


AdrLo 



AdrLo 

4 


VCC13 


AdrLo 
5 


AdrLo 
8 


Gnd13 


Gnd12 


VCC11 


Intr* 



Intr* 

4 


Rd 
Busy 


Gnd11 


Tag 13 


TagPO 


Tag 18 


Data 
1 


AdrLo 
2 


GndO 




Tag 14 


Tag17 


Tag19 


DataP 



Data 



AdrLo 
1 


Tag 16 


Tag20 


VCC9 


VCCO 


Data 

7 


Data 
2 


Gnd10 


Tag21 


Tag23 


Data 
4 


Data 
3 


Gnd1 


Gnd9 


Tag22 


TagP1 " 


Data 
6 


Data 
5 


Data 
8 


VCC8 


Tag25 


Tag24 


Data 
10 


DataP 
1 


Data 
9 


Tag28 


Tag29 


Tag26 


Data 
15 


Data 
11 


Gnd2 


Gnd8 


T 8 


Tag27 


VCC1 


Data 
12 


Data 
17 


Ace 
Typ2 


Tag31 


Tag30 


Data 
13 


Data 
16 


DataP 
2 


Gnd7 


Ace 
Typl 


VCC7 


Data 
14 


Data 
18 


Data 
19 


Gnd3 


Data 
24 


Data 
P3 


VCC3 


VCC4 


Gnd5 


Gnd6 


DRd2* 


MemWr* 


MemRd* 


Run* 


TagV 


Data 
23 


Data 
20 


IWr1* 


Data 
22 


Data 
26 


Data 
27 


XEn* 


Data 
30 


Clk2x 
Sys 


Clk2x 
Rd 


DCIk 


IRd2* 


IWr2* 


Cp 
Sync* 


Ace 
TypO 


VCC2 


Data 
21 


Data 
25 


Data 
31 


Data 
28 


Gnd4 


Data 
29 


Excep 
tion* 


Clk2x 
Phi 


Clk2x 
Smp 


SysOut* 


VCC5 


ICIk 


DWr2* 


VCC6 



NOTE: 

1. AdrLo 16 & 17 are multi-function pins which are controlled by mode select programming on interrupt pins at reset time. 
AdrLo16: MP Invalidate, CpCond (2). 
AdrLo17: MP Stall, CpCond (3). 
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PIN DESCRIPTIONS 



PIN NAME 


I/O 


DESCRIPTION 


Data (0-31) 


I/O 


A 32-bit bus used for all instruction and data transmission among the processor, caches, memory interface, and coprocessors. 


DataP (0-3) 


I/O 


A 4-bit bus containing even parity over the data bus. 


Tag (12-31) 


I/O 


A 20-bit bus used for transferring cache tags and high addresses between the processor, caches, and memory interface. 


TagV 


I/O 


The tag validity indicator. 


TagP (0-2) 


I/O 


A 3-bit bus containing even parity over the concatenation of TagV and Tag. 


AdrLo (0-17) 





An 18-bit bus containing byte addresses used for transferring low addresses from the processor to the caches and memory 
interface. (AdrLo 16: CpCond (2), AdrLo 17: CpCond (3) set by reset initialization). 


IRd1* 





Read enable for the instruction cache. 


IWM* 





Write enable for the instruction cache. 


IRd2* 





An identical copy of IRd1* used to split the load. . 


IWr2* 





An identical copy of IWr1 * used to split the load. 


ICIk 





The instruction cache address latch clock. This clock runs continuously. 


DRd1* 





The read enable for the data cache. 


DWr1* 





The write enable for the data cache. 


DRd2* 





An identical copy of DRd1* used to split the load. 


DWr2* 





An identical copy of DWr1 * used to split the load. 


DCIk 





The data cache address latch clock. This clock runs continuously. 


XEn* 





The read enable for the Read Buffer. 


AccTyp (0-2) 





A 3-bit bus used to indicate the size of data being transferred on the data bus, whether or nota data transfer is occurring, and the 
purpose of the transfer. r » 


MemWr* 





Signals the occurrence of a main memory write 


MemRd* 





Signals the occurrence of a main memory read. 


BusError* 


I 


Signals the occurrence of a bus error during a main memory read or write. 


Run* 





Indicates whether the processor is in the run or stall state. 


Exception* 





Indicates that the instruction about to commit state should be aborted and other exception related information. 


SysOut* 





A reflection of the internal processor clock used to generate the system clock. 


CpSync* 





A clock which Is Identical to SysOut* and used by coprocessors for timing synchronization with the CPU. 


RdBusy* 


I 


The main memory read stall termination signal. In most system designs RdBusy is normally asserted and is deasserted only to 
indicate the successful completion of a memory read. RdBusy is sampled by the processor only during memory read stalls. 


WrBusy* 


I 


The main memory write stall initiation/termination signal. 


CpBusy 


I 


The coprocessor busy stall initiation/termination signal. 


CpCond (0-1) 


I 


A 2-bit bus used to transfer conditional branch status from the coprocessors to the main processor. 


CpCond (2-3) 


I 


Conditional branch status from coprocessors to the processor. Function is provided on AdrLo 16/17 pins and is selected at 
reset time. 


MPStall 


I 


Multiprocessing Stall. Signals to the processor that it should stall accesses to the caches in a multiprocessing 
environment. This is physically the same pin as CpCond2; its. use is determined at RESET initialization. 


MPlnvalidate 


I 


Multiprocessing Invalidate, Signals to the processor that it should issue invalidate data on the cache data bus. 
The address to be invalidated is externally provided. This is the same pin as CpCond3; its use is determined at 
RESET initialization. 


Int* (0-5) 


I 


A 6-bit bus used by the memory interface and coprocessors to signal maskable interrupts to the processor. At resettime, mode 
select values are read in. 


Clk2xSys 


I 


The master double frequency input clock used for generating SysOut*. 


Clk2xSmp 


I 


A double frequency clock input used to determine the sample point for data coming into the processor and coprocessors. 


Clk2xRd 


I 


A double frequency clock input used to determine the enable time of the cache RAMs. 


Clk2xPhi 


I 


A double frequency clock input used to determine the position of the internal phases, phasel and phase2. 


Reset* 


' 


Synchronous initialization input used to force execution starting from the reset memory address. Reset* must be deasserted 
synchronously but asserted asynchronously. The deassertion of reset* must be synchronized by the leading edge of SysOut. 
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ABSOLUTE MAXIMUM RATINGS 



(1.3) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


V,N 


Input Voltage < 2 > 


-0.5 to +7.0 


-0.5 to +7.0 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 5% 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. V| N minimum = 3.0V for pulse width less than 15ns. 
V, N should not exceed V cc +0.5 Volts. 

3. Not more than one output sould be shorted at a time. Duration of the 
short should not exceed 30 seconds. 



DC ELECTRICAL CHARACTERISTICS - 
COMMERCIAL TEMPERATURE RANGE t a 



0°Cto +70°C,V C c = +5.0V±5% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


16.67 MHz 
MIN. MAX. 


20.0 MHz 
MIN. MAX. 


25.0 MHz 
MIN. MAX. 


UNIT 


VOH 


Output HIGH Voltage 


V cc = Min, I h = -4mA 


3.5 


- 


3.5 


- 


3.5 


_ 


V 


Vol 


Output LOW Voltage 


V cc = Min, Iol = 4mA 


_ 


0.5 


- 


0.5 


-■ 


0.5 


V 


VqHT 


Output HIGH Voltage < 4 ) 


Vcc = Min, I oh = -8mA 


2.4 


- 


2.4 


_ 


2.4 


- 


V 


Volt 


Output LOW Voltage (4) 


Vcc = Min ' 'ol = 8mA 


- 


0.8 


- 


0.8 


- 


0.8 


V 


V lH 


Input HIGH Voltage* 5 ). 




2.0 


- 


2.0 


- 


2.0 


- 


V 


V, L 


Input LOW Voltage (D 




- 


0.8 


- 


0.8 


- 


0.8 


V 


VlHS 


Input HIGH Voltage* 25 ) 




3.0 


- 


3.0 


- 


3.0 


- 


V 


V, LS 


Input LOW Voltaged'. 2) 




- 


0.4 


- 


0.4 


_ 


0.4 


V 


C IN 


Input Capacitance 




- 


10 


_ 


10 


- 


10 


pF 


C OUT 


Output Capacitance 




- 


10 


- 


10 


- 


10 


PF 


'cc 


Operating Current 


V cc = Max 


- 


575 


- " 


640 


- 


700 


mA 


c LD 


Load Capacitance 




- 


50 


_ 


50 


- 


50 


pF 


llH 


Input HIGH Leakage* 3 ) 


V, H = Vcc 


- 


10 


- 


10 


_ 


10 


uA 


IlL 


Input LOW Leakage (3) 


V IL = Gnd 


-10 


- 


-10 


- 


-10 


- 


uA 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V OL = 0.5V 


-40 


40 


-40 


40 


-40 


40 


uA 



NOTES: 

1. V, L Min. = -3.0V for pulse width less than 15ns. V (L should not fall below -0.5 Volts for larger periods. 

2. V| HS and V| L s apply to Clk2xSys, Clk2xSmp, Clk2xRd,Clk2xPhi, CpBusy, and Reset*. 

3. These parameters do not apply to the clock inputs. 

4- Vdht and Volt a PP'y to tne bidirectional data and tag busses only. Note that V !H and V !L also apply to these signals. 
5. V IH should not be held above V cc + 0.5 volts. 



S9-34 



IDT79R3000 RISC CPU PROCESSOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS - 

MILITARY TEMPERATURE RANGE t a = -55°cto + 1250c, v cc = +5.ov±io% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


16.67 MHz 
MIN. MAX. 


UNIT 


VOH 


Output HIGH Voltage 


Vcc = Min, 'oh = -4mA 


3.5 


V 


Vol 


Output LOW Voltage 


Vcc = Min, 'ol = 4mA 


0.5 


V 


V OHT 


Output HIGH Voltage W 


V C c = Min, Ioh = -8mA 


2.4 


V 


Volt 


Output LOW Voltage (4) 


V C c = Min ' 'ol = 8mA 


■ , . 0.8 


V 


V| H 


Input HIGH Voltage ( 5 ) 




2.0 


V 


V|L 


Input LOW VottageO) 




0.8 


V 


V|HS 


Input HIGH Voltage(2. 5) 




3.0 


V 


V, LS 


Input LOW Voltage d.2) 




0.4 


V 


C IN 


Input Capacitance 




10 


PF 


^OUT 


Output Capacitance 




10 


pF 


'cc 


Operating Current 


V cc = Max 


675 


mA 


^LD 


Load Capacitance 




50 


PF 


llH 


Input HIGH Leakage* 3 ) 


Mh = V CC 


10 


uA 


IlL 


Input LOW Leakage ( 3 ) 


V, L = Gnd 


-10 


uA 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0.5V 


-40 40 


uA 



NOTES: 

1 . V| L Min. = -3.0V for pulse width less than 15ns. V, L should not fall below -0.5 Volts for larger periods. 

2. V| HS and V| LS apply to Clk2xSys, Clk2xSmp, Clk2xRd, Clk2xPhi, CpBusy, and Reset*. 

3. These parameters do not apply to the clock inputs. 

4. Vqht and Vqut apply to the bidirectional data and tag busses only. Note that V| H and V| L also apply to these 

5. V| H should not be held above V cc + 0.5 volts. 
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AC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE t a = o°cto +70°c,v cc 



+ 5.0V ±5% 



SYMBOL 


PARAMETER 


TEST CONDITION 


16.67 MHz 
MIN. MAX. 


20.0 MHz 
MIN. MAX. 


25.0 MHz 
MIN. MAX. 


UNIT 


Clock 


TckHlgh 


Input Clock High 


Transition < 5ns 


12.5 


- 


10 


- 


8 


- 


ns 


TckLow 


Input Clock Low 


Transition < 5 ns 


12.5 


_ 


10 


- 


8 


- 


ns 


TckP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




30 


9 


500 
tcyc/4 
tcyc/4 
tcyc/4 


25 



7 


500 
tcyc/4 
tcyc/4 
tcyc/4 


20 


5 


500 
tcyc/4 
tcyc/4 
tcyc/4 


ns 
ns 
ns 
ns 


Run Operation 


TDEn 


Data Enabled) 




- 


-2 


- 


-2 


- 


-1.5 


ns 


Tddis 


Data Disable^) 




- 


-1 


_ 


-1 


- 


-0.5 


ns 


TDVal 


Data Valid 


Load = 25pF 


- ' 


3 


- 


3 


- 


2 


ns 


TwrDly 


Write Delay 


Load = 25pF 


- 


5 


- 


4 


- 


3 


ns 


Tds 


Data Set-up 




9 


- 


8 


- 


6 


- 


ns 


t Trsds 


Reset Pin Set-up 




15 


- 


15 


- 


10 


- 


ns 


Tdh 


Data Hold 




-2.5 


- 


-2.5 


- 


-2.5 


- 


ns 


Tcbs 


CpBusy Set-up 




13 


- 


11 


- 


9 




ns 


Tcbh 


CpBusy Hold 




-2.5 


_ 


-2.5 


- 


-2.5 


- 


ns 


TAcTy 


Access Type (1 :0) 


Load = 25pF 


- 


7 


_ 


6 


- 


5 


ns 


TaT2 


Access Type (2) 


Load = 25pF 


- 


17 


- 


14 


• - 


12 


ns 


TMWr 


Memory Write 


Load = 25pF 


- 


27 


- 


23 


- 


18 


ns 


TExe 


Exception 


Load = 25pF 


- 


7 


- 


7 


- 


5 


ns 


Stall Operation 


TsAVal 


Address Valid 


Load = 25pF 


30 


- 


23 


- 


20 


ns 


TsAcTy 


Access Type 


Load = 25pF 


- 


27 


- 


23 


- 


18 


ns 


TMRdl 


Memory Read Initiate 


Load = 25pF 


- 


27 


- 


23 


- 


18 


ns 


TMRdt 


Memory Read Terminate 


Load = 25pF 


- 


7 


7 


- 


5 


ns 


Tsd 


Run Terminate 


Load = 25pF 


- 


17 


- 


15 


- 


11 


ns 


Truii 


Run Initiate 


Load = 25pF 


- 


7 


- 


6 


- 


4 


ns 


TsMWr 


Memory Write 


Load = 25pF 


- 


27 


- 


23 


- 


18 


ns 


TsEx 


Exception Valid 


Load = 25pF 


- 


20 


- 


18 


- 


15 


ns 


Reset Initialization 


Trst 


Reset Pulse Width 




6 


- 


6 


- 


6 


- 


TckP 


TrstPLL 


Reset timing, Phase-lock on< 5 ) 




3000 


- 


3000 


- 


3000 


- 


TckP 


Trstcp 


Reset timing, Phase-lock off (5) 




128 


- 


128 


- 


128 


- 


TckP 


Capacltive Load Deration 


CLD 


Load Derate 




0.5 


2 


0.5 


1 


0.5 


1 


ns/25pF 



NOTES: 

1. All timings are referenced to 1.5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual." 

5. These parameters apply when the 79R3010 Floating Point Coprocessor is connected to the CPU. 
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AC ELECTRICAL CHARACTERISTICS - 

MILITARY TEMPERATURE RANGE T A = -55*cto + 125°C, v cc = +5.ov ±10% 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


16.67 MHz 

MAX. 


UNIT 


Clock 


TckHIgh 


Input Clock High 


Transition < 5ns 


12.5 


- 


ns 


TckLow 


Input Clock Low 


Transition < 5 ns 


12.5 


- 


ns 


TckP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




30 


9 


500 
tcyc/4 
tcyc/4 
tcyc/4 


ns 
ns 
ns 
ns 


Run Operation 


ToEn 


Data Enabled) 




- 


-2 


ns 


Tddis 


Data Disabled) 




- 


-1 


ns 


Tova! 


Data Valid 


Load = 25pF 


- 


3 


ns 


TwrDly 


Write Delay 


Load - 25pF 


- 


5 


ns 


Tds 


Data Set-up 




9 


- 


ns 


Trsds 


Reset Pin Set-up 




15 


- 


ns 


Tdh 


Data Hold 




-2.5 


- 


ns 


Tcbs 


CpBusy Set-up 




13 


_ 


ns 


TcBH 


CpBusy Hold 




-2.5 


- 


ns 


TAcTy 


Access Type (1 :0) 


Load = 25pF 


- 


7 


ns 


TaT2 


Access Type (2) 


Load = 25pF 


- 


17 


ns 


TMWr 


Memory Write 


Load = 25pF 


- 


27 


ns 


TExe 


Exception 


Load = 25pF 


„ 


7 


ns 


Stall Operation 


TsAVal 


Address Valid 


Load = 25pF 


- 


30 


ns 


TsAcTy 


Access Type 


Load = 25pF 


- 


27 


ns 


Tmrcii 


Memory Read Initiate 


Load = 25pF 


- 


27 


ns 


Tmrch 


Memory Read Terminate 


Load = 25pF 


- 


7 


ns 


T S d 


Run Terminate 


Load = 25pF 


- 


17 


ns 


TRun 


Run Initiate 


Load = 25pF 


- 


7 


ns 


TsMWr 


Memory Write 


Load = 25pF 


- 


27 


ns 


TsEx 


Exception Valid 


Load = 25pF 


- 


20 


ns 


Reset Initialization 


Trst 


Reset Pulse Width 




6 


- 


TckP 


TrstPLL 


Reset timing, Phase-lock on (5) 




3000 


- 


TckP 


"Trstcp 


Reset timing, Phase-lock off (5) 




128 


- 


TckP 


Capacitive Load Deration 


CLD 


Load Derate 




0.5 


2 


ns/25pF 



NOTES: 

1 . All timings are referenced to 1 .5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual." 

5. These parameters apply when the 79R3010 Floating Point Coprocessor is connected to the CPU. 
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ORDERING INFORMATION 



IDT79R3000 — XX 



Speed Package Process/ 

Temp. Range 



Blank 
*B' 


Commercial 
Military 


'G* 
'F 


144-Pin PGA 
172-pin Flat Pack 


'16' 
'20' 
'25' 


16.67 MHz 
20.0 MHz 
25.0 MHz 
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RISC FLOATING-POINT 
ACCELERATOR (FPA) 



PRELIMINARY 
IDT79R3010 



FEATURES: 

• Hardware Support of Single- and Double-Precision Operations: 

- Floating-Point Add 

- Floating-Point Subtract 

- Floating-Point Multiply 

- Floating-Point Divide 

- Floating-Point Comparisons 

- Floating-Point Conversions 

• Sustained performance: 

- 7 MFLOPS single precision UNPACK 

- 4 MFLOPS double precision UNPACK 

• Cycle Time: 

- 40ns (25MHz) 

- 60ns (16.67MHz) 

- 80ns (12.5MHz) 

• Direct, high-speed interface with IDT79R3000 Processor. 

• Supports Full Conformance With IEEE 754-1985 Floating-Point 
Specification. 

• Full 64-bit operation using sixteen 64-bit data registers. 

• High-speed CEMOS™ technology. 

, cache , 
data 



• Pin, function and software compatible with the IDT79R2010A 
RISC FPA. 

• Military product compliant to MIL-STD-883, Class B. 

• 32-bit status/control register providing access to all IEEE- 
Standard exception handling. 

• Load/store architecture al lows data movement directly between 
FPA and memory or between CPU and FPA. 

• Overlapped operation of independent floating point ALUs. 

DESCRIPTION: 

The IDT79R3010 Floating-Point Accelerator (FPA) operates in 
conjunction with the IDT79R3000 Processor and extends the 
IDT79R3000's instruction set to perform arithmetic operations on 
values in floating-point representations. The IDT79R3010 FPA, 
with associated system software, fully conforms to the require- 
ments of ANSI/IEEE Standard 754-1985, "IEEE Standard for Bi- 
nary Floating-Point Arithmetic." In addition, the architecture fully 
supports the standard's recommendations. 

This data sheet provides an overview of the features and archi- 
tecture of the 79R3010 FPA, Revision 2.0. A more detailed descrip- 
tion of the operation of the device is incorporated in the "R3000 
Family Hardware User's Manual", and a more detailed architec- 
tural overview is provided in the "mips RISC Architecture" book, 
both available from IDT. 



Data Bus 



Reset* —I 

Run*-H 

FpBusy^ 

Exception^ 

Fplnt*^ 

FpCond^t 

clocks H 

PLLOn*-! 



iz 



(32) 



instructions 



Control 

unit 

& 

Clocks 



(32) 



operands 
Register unit (16 X 64) 

exponent part fraction 




(11)1(11)1 4(11) (53) I (53) I A (53) 



A B result 
Exponent 
unit 



Add unit 



result 



round 



Divide unit 



(53) | (53) | -| (S6) 

f\ |3 re|ult 



(53) 



* (53) + * (56) 



Multiply unit 



B result 



Figure 1. IDT79R3010 Functional Block Diagram 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 MIPS Computer Systems, Inc. All Rights Reserved. 
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1DT79R3010 FPA REGISTERS 

The IDT79R3010 FPA provides 32 general purpose 32-bit regis- 
ters, a Control/Status register, and a Revision Identification regis- 
ter. The tightly-coupled coprocessor interface causes the register 

General Purpose Registers 
(FGR/FPR) 
63 32 31 



resources of the FPA to appear to the systems programmers as an 
extension of the CPU internal registers. The FPA registers are 
shown in Figure 2. 



FGR1 


FGRO 


FGR3 


FGR2 


FGR5 


FGR4 


• 
• 
• 


FGR27 


FGR26 


FGR29 


FGR28 


FGR31 


. FGR30 



Control/Status Register 
31 



Exceptions/Enables/Modes 



Implementation/Revision 
31 Register o 



Figure 2. IDT79R3010 FPA Registers 



Floating-point coprocessor operations reference three types of 
registers: 

• Floating-Point Control Registers (FCR) 

• Floating-Point General Registers (FGR) 

• Floating-Point Registers (FPR). 

Floating-Point General Registers (FGR) 

There are 32 Floating-Point General Registers (FGR) on the 
FPA. They represent directly-addressable 32-bit registers, and can 
be accessed by Load, Store, or Move Operations. 

Floating-Point Registers (FPR) 

The 32 FGRs described in the preceding paragraph are also 
used to form sixteen 64-bit Floating-Point Registers (FPR) . Pairs of 
general registers (FGRs), for example FGRO and FGR1 {refer to 
Figure 2) are physically combined to form a single 64-bit FPR. The 
FPRs hold a value in either single- or double-precision floating- 
point format. Double-precision format FPRs are formed from two 
adjacent FGRs. 

Floating-Point Control Registers (FCR) 

There are 2 Floating-Point Control Registers (FCR) on the FPA. 
They can be accessed only by Move operations and include the 
following: 

• Control/Status register, used to control and monitor exceptions, 
operating modes, and rounding modes; 

• Revision register, containing revision information about the 
FPA. 

COPROCESSOR OPERATION 

The FPA continually monitors the IDT79R3000 processor in- 
struction stream. If an instruction does not apply to the coproces- 
sor, it is ignored; if an instruction does apply to the coprocessor, 
the FPA executes that instruction and transfers necessary result 
and exception data synchronously to the 1DT79R3000 main proc- 
essor. 



The FPA performs three types of operations: 

• Loads and Stores; 

• Moves; 

• Two- and three-register floating-point operations. 

Load, Store, and Move Operations 

Load, Store, and Move operations move data between memory 
or the IDT79R3000 Processor registers and the IDT79R3010 FPA 
registers. These operations perform no format conversions and 
cause no floating-point exceptions. Load, Store, and Move opera- 
tions reference a single 32-bit word of either the Floating-Point 
General Registers (FGR) or the Floating-Point Control Registers 
(FCR). 

Floating-Point Operations 

The FPA supports the following single- and double-precision 
format floating-point operations: 

• Add 

• Subtract 

• Multiply 

• Divide 

• Absolute Value 

• Move 

• Negate 

• Compare 

In addition, the FPA supports conversions between single- and 
double-precision floating-point formats and fixed-point formats. 

The FPA incorporates separate Add/Subtract, Multiply, and Di- 
vide units, each capable of independent and concurrent operation. 
Thus, to achieve very high performance, floating point divides can 
be overlapped with floating point multiplies and floating point addi- 
tions. These floating point operations occur independently of the 
actions of the CPU, allowing further overlap of integer and floating 
point operations. Figure 3 illustrates an example of the types of 
overlap permissible. 
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DIV.S 



STORE 
(SWC1) ft 



Only Load, Store, and Move operations 
are permitted in FPA during these cycles. 

Other FPA instructions can proceed during 
these cycles. However, two multiply or two 
divide operations cannot be overlapped. 

These cycles are free for integer operations in 
the CPU. 




STORE 
(SWC1) 



LOAD 
(LWC1) 



STORE 
(SWC1) 



NON 
FPU 



Figure 3: Example of Overlapping Floating Point Operation 



Exceptions 

The IDT79R3010 FPA supports all five IEEE standard excep- 
tions: 

• Invalid Operation 

• Inexact Operation 

• Division by Zero 

• Overflow 

• Underflow 

The FPA also supports the optional, Unimplemented Operation 
exception that allows unimplemented instructions to trap to soft- 
ware emulation routines. 

The FPA provides precise exception capability to the CPU; that 
is, the execution of a floating point operation which generates an 
exception causes that exception to occur at the CPU instruction 
which caused the operation. This precise exception capability is a 
requirement in applications and languages which provide a 
mechanism for local software exception handlers within software 
modules. 



INSTRUCTION SET OVERVIEW 

All IDT79R3010 instructions are 32 bits long and they can be di- 
vided into the following groups: 

• Load/Store and Move instructions move data between mem- 
ory, the main processor and the FPA general registers. 

• Computational instructions perform arithmetic operations on 
floating point values in the FPA registers. 

• Conversion instructions perform conversion operations be- 
tween the various data formats. 

• Compare instructions perform comparisons of the contents of 
registers and set a condition bit based on the results. The result 
of the compare operation is output on the FpCond output of the 
FPA, which is typically used as CpCondl on the CPU for use in 
coprocessor branch operations. 

Table 1 lists the instruction set of the IDT79R3010 FPA. 




OP 


Description 


OP 


Description 




Load/Store/Move Instructions 




Computational Instructions 


LWC1 


Load Word to FPA 


ADD.fmt 


Floating-point Add 


SWC1 


Store Word from FPA 


SUB.fmt 


Floating-point Subtract 


MTC1 


Move Word to FPA 


MUL.fmt 


Floating-point Multiply 


MFC1 


Move Word from FPA 


DIV.fmt 


Floating-point Divide 


CTC1 


Move Control word to FPA 


ABS.fmt 


Floating-point Absolute value 


CFC1 


Move Control word from FPA 


MOV.fmt 


Floating-point Move 






NEG.fmt 


Floating-point Negate 




Conversion Instructions 




Compare Instructions 


CVT.S.fmt 
CVT.D.fmt 


Floating-point Convert to Single FP 
Floating-point Convert to Double FP 


C.cond.fmt 


Floating-point Compare 


CVT.W.fmt 


Floating-point Convert to fixed-point 







Table 1. IDT79R3010 Instruction Summary 
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IDT79R3010 PIPELINE ARCHITECTURE 

The IDT79R3010 FPA provides an instruction pipeline that par- 
allels that of the IDT79R3000 processor. The FPA, however, has a 
6-stage pipeline instead of the 5-stage pipeline of the IDT79R3000: 
the additional FPA pipe stage is used to provide efficient coordina- 
tion of exception responses between the FPA and main processor. 

The execution of a single I DT79R301 instruction consists of six 
primary steps: 

1) IF- Instruction Fetch. The main processor calculates the in- 
struction address required to read an instruction from the I- 
Cache. No action is required of the FPA during this pipe 
stage since the main processor is responsible for address 
generation. 

2) RD -The instruction is present on the data bus during phase 
1 of this pipe stage and the FPA decodes the data on the bus 
to determine if it is an instruction for the FPA. 



3) ALU — If the instruction is an FPA instruction, instruction exe- 
cution commences during this pipe stage. 

4) MEM -If this is a coprocessor load or store instruction, the 
FPA presents or captures the data during phase 2 of this pipe 
stage. 

5) WB —The FPA uses this pipe stage solely to deal with excep- 
tions. 

6) FWB -The FPA uses this stage to write back ALU results to 
its register file. This stage is the equivalent of the WB stage in 
the IDT79R3000 main processor. 

Each of these steps requires approximately one FPA cycle as 
shown in Figure 3 (parts of some operations spill over into another 
cycle while other operations require only 1/2 cycle). 



Instruction Execution 



IF | RD 


ALU 


MEM 


WB 


FWB 


l-Cache rf 


OP 


D-Cache 


exceptions 


FpWB 


I 











one cycle 



Figure 4. Instruction Execution Sequence 



The IDT79R3010 uses a 6-stage pipeline to achieve an instruc- 
tion execution rate approaching one instruction per FPA cycle. 



Thus, execution of six instructions at a time are overlapped as 
shown in Figure 5. 

















IF 


RD 


ALU 


MEM 


WB 


FWB 








IF 


RD 


ALU 


MEM 


WB 


FWB 


















nstruction 


IF 


RD 


ALU 


MEM 


WB 


FWB 




















IF 


RD 


ALU 


MEM 


WB 


FWB 






















Flow 




IF 


RD 


ALU 


MEM 


WB 


FWB 










IF 


RD 


ALU 


MEM 


WB 


FWB 



















Current 
Cycle 

Figure 5. IDT79R3010 Instruction Pipeline 



This pipeline operates efficiently because different FPA re- 
sources (address and data bus accesses, ALU operations, register 
accesses, and so on) are utilized on a non-interfering basis. 
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PIN CONFIGURATION 

(Top View) 



g ro co s 

CO C\J OJ OJ 



« « 
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Clk2xRdl 

FpSysin* [ 

Data(31)[ 

VCC1[ 

Gndll 

DataP(3) [ 

FpSysOut* [ 

Clk2xSys [ 

Clk2xSmp [ 

Clk2xPhi [ 

Reset* [ 

FpSync* [ 

VCC2[ 

Gnd2[Z: 

VCC3[ 

Gnd3[ 

PHOn* [ 

VCC4C 

Gnd4[ 

VCC5C 

Gnd5[ 



\ 
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12 
13 
14 
15 
16 
17 
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Z3 


Gnd13 


73 


Z3 


DataP(1) 


72 


Z3 


VCC12 


71 


Z2 


Gnd12 


70 


ZD 


FpCond 


69 


Z3 


FpBusy 


68 


zn 


Fplnt* 


67 


Z] 


Exception* 


66 


Z2 


Run* 


65 


Z3 


Resvd2 


64 


Z3 


Resvdl 


63 


tl 


VCC11 


62 


P 


Gnd11 


61 


=] 


VCC10 


60 


ZJ 


Gnd10 


59 


□ 


FpPresent' 


58 


=J 


ResvdO 


57 zn 


VCC9 


56 Z3 
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55 ID 
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54 ID 


Gnd8 
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PIN CONFIGURATION 

84-PIN CPGA FOR 79R3010 

PIN GRID ARRAY (Cermamlc, Cavity Down) -BOTTOM VIEW 



Vss 


Vcc 


Data 
17 


DataP 

1 


Vss 


FP 
Cond 


FPInt* 


Vss 


Run* 


Rsrvd 

1 


Vcc 


Vss 


Data 
21 


Data 
20 


Data 
18 


Data 
16 


Vcc 


FPBusy 


Excep- 
tion 


Vcc 


Rsrvd 
2 


FP 

Present 

* 


Data 
15 . 


Data 
14 


Vss 


Vcc 


Data 
19 




Rsrvd 

. 


Vcc 


Vss 


Data 
23 


Data 
22 








Data 
13 


Data 
12 


Data 
24 


DataP 
2 




Data 
11 


Data 
10 


Data 
26 


Data 
25 


Vcc 


Vss 


Vss 


Vcc 


Data 
8 


Data 
9 


Data 
27 


Data 
28 


Data 
7 


DataP 



Data 
29 


Data 
30 








Data 
5 


Data 
6 


Vss 


Vcc 


Clk2x 
Rd 




Data 
2 


Vcc 


Vss 


Fp 
Sysln* 


Data 
31 


DataP 
3 


Vcc 


Clk2x 
Sys 


Vcc 


Clk2x 
Phi 


Vcc 


PllOn* 


Data 

1 


Data 
3 


Data 
4 


Vss 


Vcc 


FpSys 
Out* 


Vss 


Clk2x 
Smp 


Vss 


Reset* 


Vss 


FP 

Sync* 


Data 



Vcc 


Vss 



10 



12 
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PIN DESCRIPTIONS 


PIN NAME 


I/O 


DESCRIPTION 


Data (0-31) 


I/O 


A multiplexed 32-bit bus used for instruction and data transfers on phase 1 and phase 2, respectively. 


DataP (0-3) 





A 4-bit bus containing even parity over the data bus. Parity is generated by the FPA on stores. 


Run* . 


I 


Input to the FPA which indicates whether the processor-coprocessor system is in the run or stall state. 


Exception* 


I 


Input to the FPA which indicates exception related status information. 


FpBusy 


O 


Signal to the CPU indicating a request for a coprocessor busy stall. 


FpCond 





Signal to the CPU indicating the result of the last comparison operation. 


Fplnt* 


O 


Signal to the CPU indicating that a floating-point exception has occurred for the current FPA instruction. 


Reset* 


I 


Synchronous initialization input used to distinguish the processor-FPA synchronization period from the execution period. 
Reset* must be synchronized by the leading edge of SysOut from the CPU. 


PHOn* 


I 


Input which during the reset period determines whether the phase lock mechanism is enabled and during the execution period 
determines the output timing model. 


Fp Present* 





Output which is pulled to ground through an impedance of approximately 0.5k ohms. By providing an external pullup on this 
line an indication of the presence or absence of the FPA can be obtained. 


Clk2xSys 


I 


A double frequency clock input used for generating FpSysOut*. 


Clk2xSmp 


I 


A double frequency clock input used to determine the sample point for data coming into the FPA. 


Clk2xRd 


I 


A double frequency clock input used to determine the disable point for the data drivers. 


Clk2xPhi 


I 


A double frequency clock input used to determine the position of the internal phases, phase 1 and phase 2. 


FpSysOut* 





Synchronization clock from the FPA. 


FpSysin* 


I 


Input used to receive the synchronization clock from the FPA. 


FpSync* 


I 


Input used to receive the synchronization clock from the CPU. 
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ABSOLUTE MAXIMUM RATINGS (1 ' 3) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to .+7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


V,N 


Input Voltage* 2 ) 


-0.5 to +7.0 


-0.5 to +7.0 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ± 5% 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Vim minimum = 3.0V for pulse width less than 15ns. 
V| N maximum should not exceed V cc +0.5 Volts. 

3. Not more than one output should be shorted at a time. Duration of the 
short should not exceed 30 seconds. 



DC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE (T A = o°cto +70°c,v cc 



5.0V ±5%) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


16.67 MHz 
MIN. MAX. 


20.0 MHz 
MIN. MAX. 


25.0 MHz 
MIN. MAX. 


UNIT 


VOH 


Output HIGH Voltage 


Vcc = M' n - 'oh ~ -4mA 


3.5 


- 


3.5 


- 


3.5 


_ 


V 


Vol 


Output LOW Voltage 


Vcc = M' n » Iol ~ 4rnA 


- 


0.5 


- 


0.5 


- 


0.5 


V 


VoLFP 


Output LOW Voltage ( 5 ) 


Vcc - Min, Iol = 1.5mA 


„ 


0.5 


- 


0.5 


- 


0.5 


V 


VlH 


Input HIGH Voltage (6) 




2.0 


- 


2.0 


- 


2.0 


- 


V 


V,L 


Input LOW Voltage (U 




- 


0.8 


- 


0.8 


- 


0.8 


V 


V|HS 


Input HIGH Voltage (2, 6) 




3.0 


- 


3.0 


- 


3.0 


- 


V 


V,LS 


Input LOW Voltaged- 2 » 




„ 


0.4 


- 


0.4 


- 


0.4 


V 


V,HC 


Input HIGH VoItageK 6) 




4.0 


- 


4.0 


- 


4.0 


- 


V 


V|LC 


Input LOW Voltage^- 4 ) 




- 


0.4 


- 


0.4 


- 


0.4 


V 


C|N 


Input Capacitance 




- 


10 


- 


10 


- 


10 


pF 


Com 


Output Capacitance 




- 


10 


- 


10 


- 


10 


PF 


Ice 


Operating Current 


V cc = Max 


- 


625 


- 


675 


- 


750 


mA 


Ci_D 


Load Capacitance 




- 


50 


- 


50 


- 


50 


PF 


llH 


Input HIGH LeakageP) 


V lH = v cc 


-10 


10 


-10 


10 


-10 


10 


uA 


IlL 


Input LOW Leakage^) 


V IL = Gnd 


-10 


10 


-10 


10 


-10 


10 


uA 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0.5V 


-40 


40 


-40 


40 


-40 


40 


uA 



NOTES: 

1. V lL Min. = -3.0V for pulse width less than 15ns. V, L should not fall below -0.5 Volts for longer periods. 

2. V| HS and V| LS apply to Clk2xSys, Clk2xSmp, Clk2xRd, Clk2xPhi, CpBusy, and Reset*. 

3. These parameters do not apply to the clock inputs. 

4. Vine and V| LC apply to Run* and Exception*. 

5. Volfp applies to the FPPresent* pin only. 

6. V| H and V| HS should not be held above Vcc + 0.5 Volts. 
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DC ELECTRICAL CHARACTERISTICS - 

MILITARY TEMPERATURE RANGE (T A = -55°cto + i25<>c,Vcc 



5.0V ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


16.67 MHz 
MIN. MAX. 


UNIT 


V OH 


Output HIGH Voltage 


V cc = Min, I oh = -4mA 


3.5 


V 


Vol 


Output LOW Voltage 


V C c = M' n . Iol = 4mA 


0.5 


V 


V OLFP 


Output LOW Voltage < 5 > 


V cc = Min, Iql = 1.5mA 


0.5 


V 


V| H 


Input HIGH Voltage (6) 




2.0 


V 


V,L 


Input LOW VoItageO) 




0.8 


V 


VlHS 


Input HIGH VoItage(2. 6) 




3.0 


V 


VlLS 


lnputLOWVoltageO-2) 




0.4 


V 


VlHC 


Input HIGH Voltage^ 6) 




4.0 


V 


VlLC 


lnputLOWVoltage0.4) 




0.4 


V 


C|N 


Input Capacitance 




10 


PF 


Com 


Output Capacitance 




10 


PF 


loc 


Operating Current 


V cc = Max 


720 


mA 


C LD 


Load Capacitance 




50 


PF 


llH 


Input HIGH Leakage^) 


V, H - V cc 


-10 10 


uA 


IlL 


Input LOW Leakage^) 


V tL = Gnd 


-10 10 


uA 


loz 


Output Tri-state Leakage 


V 0H = 2.4V, V 0L = 0-5V 


-40 40 


uA 



NOTES: 

1 . V, L Min. = -3.0V for pulse width less than 15ns. V, L should not fall below -0.5 Volts for longer periods. 

2. Vihs and Vils apply to Clk2xSys, Clk2xSmp, Clk2xRd, Clk2xPhi, CpBusy, and Reset*. 

3. These parameters do not apply to the clock inputs. 

4. V| HC and Vilc apply to Run* and Exception*. 

5. Volfp applies to the FPPresent* pin only. 

6. V| H and V| H s should not be held above Vcc + 0-5 Volts. 
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AC ELECTRICAL CHARACTERISTICS - 
COMMERCIAL TEMPERATURE RANGE (T A = 



0°C to + 70°C, V cc = 5.0V ±5%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


16.67 MHz 
MIN. MAX. 


20.0 MHz 
MIN. MAX. 


25.0 MHz 
MIN. MAX. 


UNIT 


Clock 


T CkH!gh 


Input Clock High 


Transition < 5ns 


12 


' - 


10 


- 


8 


- 


ns 


TckLow 


Input Clock Low 


Transition < 5ns 


12 


- 


10 


- 


8 


- 


ns 


TckP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




30 


9 


500 
tcyc/4 
tcyc/4 
tcyc/4 


25 


7 


500 
tcyc/4 
tcyc/4 
tcyc/4 


20 

o 



5 


500 
tcyc/4 
tcyc/4 
tcyc/4 


ns 
ns 
ns 

ns 


Timing Parameters 


TDEn 


Data Enabled 




- 


-2 


- 


-2 


- 


-1.5 


ns 


T DDIs 


Data Disable^) 







- 





_ 





- 


ns 


Toval 


Data Valid 


Load = 25pF 


- 


3 


- 


3 


- 


2 


ns 


Tds 


Data Set-up 




9 


- 


8 


- 


6 


- 


ns 


T RsDS 


Reset Set-up 




15 


- 


15 


- 


10 


- 


ns 


T DH 


Data Hold 




-2.5 


- 


-2.5 


- 


-2.5 


- 


ns 


•FgCond 


Fp Condition 




- 


35 


- 


30 


-■ 


25 


ns 


TFpBusy 


Fp Busy 




- 


15 


- 


13 


- 


10 


ns 


^Fplnt 


Fp Interrupt 




- 


40 


- 


35 


- 


25 


ns 


[FpMav 


Fp Move To 




- 


35 


- 


30 


- 


25 


ns 


T ExS 


Exception Set-up 




10 


- 


9 


- 


7 


- 


ns 


T ExH 


Exception Hold 







- 





_ 





_ 


ns 


"^RunS 


Run Set-up 




10 


- 


9 


- 


7 


- 


ns 


T RunH 


Run Hold 




-2 


- 


-2 


- 


-2 


- 


ns 


Reset Initialization 


TfstPLL 


Reset timing, Phase-lock on 




3000 


- 


3000 


- 


3000 


- 


TckP 


Trst 


Reset timing, Phase-lock off 




128 


- 


128 


- 


128 


- 


TckP 


Capacitlve Load Deration 


CLD 


Load Derate 




0.5 


2 


0.5 


1 


0.5 


1 


ns/25pF 



NOTES: 

1 . All timings are referenced to 1 .5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Cfk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual." 
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AC ELECTRICAL CHARACTERISTICS - 

MILITARY TEMPERATURE RANGE (T A = -55°cto + 125°C,V CC 



5.0V ±10%) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


16.67 MHz 

MAX. 


UNIT 


Clock 


T CkHlgh 


Input Clock High 


Transition < 5ns 


12 


- 


ns 


TckLow 


Input Clock Low 


Transition < 5ns 


12 


- 


ns 


T CkP 


Input Clock Period 
Clk2xSys to Clk2xSmp 
Clk2xSmp to Clk2xRd 
Clk2xSmp to Clk2xPhi 




30 


9 


500 
tcyc/4 
tcyc/4 
tcyc/4 


ns 
ns 
ns 
ns 


Timing Parameters 


T DEn 


Data EnableP) 




- 


-2 


ns 


""ddIs 


Data Disabled) 







- 


ns 


T DVal 


Data Valid 


Load = 25pF 


- 


3 


ns 


T DS 


Data Set-up 




9 


- 


ns 


Trsds 


Reset Set-up 




15 


- 


ns 


T DH 


Data Hold 




-2.5 


- 


ns 


T FpCond 


Fp Condition 




» 


35 


ns 


TppBusy 


Fp Busy 




- 


15 


ns 


"^Fpint 


Fp Interrupt 




- 


40 


ns 


'FpMov 


Fp Move To 




- 


35 


ns 


T ExS 


Exception Set-up 




10 




ns 


T ExH 


Exception Hold 







_ 


ns 


TrwiS 


Run Set-up 




10 


- 


ns 


T RunH 


Run Hold 




-2 


- 


ns 


Reset Initialization 


TrstPLL 


"Reset timing, Phase-lock on" 




3000 


- 


TckP 


Trst 


"Reset timing, Phase-lock off" 




128 


- 


TckP 


Capacltive Load Deration 


CLD 


Load Derate 




0.5 


2 


ns/25pF 



NOTES: 

1. All timings are referenced to 1.5V. 

2. The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and Clk2xPhi. 

3. This parameter is guaranteed by design. 

4. These parameters reference timing diagrams shown in the "Hardware User's Manual." 



S9-49 



IDT79R3010 RISC FLOATING POINT ACCELERATOR (FPA) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PACKAGE DIMENSIONS 
84-LEAD CERQUAD (J BEND) 





TOP VIEW 
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PACKAGE DIMENSIONS 
84-PIN PGA (CAVITY DOWN) 



BOTTOM VIEW 



.060 
.080 



TOP VIEW 



1 -y 4 " 12 . 

©©©©©©©s?©©©®- 

@©©@©@@©©@®@ 
©©© ©©© 
©© ©© 

©© ©0 

©© ©@ 

©© ©© 

©0 @® 

©© ©© 

©©© ©@© 

©©®©®©©©@© 
0©®©®®©®©® 



1.100 BSC 
1.180 



1.235 



1.100 BSC 



NOTE 6 



NOTES: 

1. All dimensions are in inches, unless otherwise specified. 

2. BSC -Basic Pin Spacing between centers. 

3. Symbol "M" represents the PGA matrix size. 

4. Symbol "N" represents the number of pins. 

5. Chamferred corners are IDT's option. 

6. Cross hatched area indicates integral metallic heat sink. 




SEATING PLANE 



.100 BSC 




ORDERING INFORMATION 



IDT79R3010 — XX 



Speed 



Package 



Process/ 
Temp. Range 



Blank Commercial 

'B' Military 

'G* 84-Pin PGA 

'QJ' 84-Pin J-Bend Cerquad 

'16' 16.67 MHz 

'20' 20.0 MHz 

'25* 25.0 MHz 
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RISC CPU 
WRITE BUFFER 



PRELIMINARY 
IDT79R3020 



FEATURES 

• Temporary storage buffers to enhance the performance of the 
IDT79R3000 RISC CPU processor 

• Allows for write operations by the RISC CPU processor during 
Run cycles 

• Each Write Buffer has four locations to handle an 8-bit address 
slice and a 9-bit data slice (including a parity bit) 

• High-speed CEMOS™ technology 

• Pin, functionally and software compatible with the MIPS 
Computer Systems R2020 Write Buffer 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION 

The IDT79R3020 Write Buffer enhances the performance of 
IDT79R3000 systems by allowing the processor to perform write 
operations during Run cycles instead of resorting to time- 
consuming stall cycles. Each IDT79R3020 device handles an 8-bit 
slice of address, and a 9-bit slice of data (one parity bit per byte); 
thus, four IDT79R3020S provide 4-deep buffering of 32 bits of 
address and 36 bits of data and parity. Figure 1 illustrates the 
functional position of the Write Buffer in an IDT79R3000 system. 

Whenever the processor performs a write operation, the Write 
Buffer captures the output data and its address (including the 
access type bits). The Write Buffer can hold up to four 
data-address sets while it waits to pass the data on to main 
memory. Transfers from the processor to the write buffers occur 
synchronously at the cycle rate of the processor and the write 
buffer signals the processor if it is unable to accept data. The write 
buffer also provides a set of handshake signals to communicate 
with a main memory controller and coordinate the transfer of write 
data to main memory. 

The sections that follow describe these IDT79R3020 Write 
Buffer interfaces: 

• the processor-Write Buffer interface 

• the Write Buffer-main memory interface 

• a miscellaneous, Write Buffer-board control interface. 



AdrLo 
& Tag 



IDT79R3000 
Processor 



Control 
Signals 

Data 
[D31:00] 



Address 



[dress) 



Address 



IDT79R3020 
Write Buffers 



A B C D 



A 
V 



Write Data 



Read Data 



Main 

Memory 

Controller 



Control 
Signals 



Figure 1. The IDT79R3020 Write Buffer in an IDT79R3000 System 



CEMOS Is atrademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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WRITE BUFFER - IDT79R3000 PROCESSOR 
INTERFACE 

Figure 2 shows the signals comprising the Write Buffer interface 
to the IDT79R3000 (all descriptions assume that four IDT79R3020 
Write Buffers are used to implement a 32-bit, buffered interface). 
The AdrLo bus and Tag bus bits from the processor are both 



connected to the Write Buffer to form a 32-bit physical address that 
is captured by the buffers. Thirty-two bits of data, four bits of parity, 
and two access type bits are also captured by the Write Buffer. The 
paragraphs that follow describe the Write Buffer-processor 
interface signals and the timing of processor-to-Write Buffer data 
transfers. 



SysOut* 

Address Bus 
(AdrLo & Tag) 



IDT79R3000 
Processor 



Data Bus 
and Parity 

AccTypO 
AccTypI 

MemWr* 
WrBusy* 

CpCondO 



-{> 



32, 



■^s 



2=> 



Clock 

Addrln7:0 

Address1:0 

Dataln8:0 

AccTypO 
AccTypI 

WtMem* 
WbFull* 

Request* 



Write 

Buffer 

(x4) 



Figure 2. Write Buffer-IDT79R3000 Processor Interface 



Write Buffer-Processor Interface Signals 

Clock 

An inverted version of the IDT79R3000*s SysOut* signal from 
the IDT79R3000 processor that synchronizes data transfers. The 
Write Buffer uses the trailing edge of Clock to latch the contents of 
the AdrLo bus and uses the leading Clock edge to latch the 
contents of the Data and Tag buses. 

Dataln8:0 

Nine input data lines from the IDT79R3000 processor's Data bus 
(eight bits of data and one bit of parity). 

Addrln7:0 

Eight input address lines from the IDT79R3000 processor. The 
address iines are taken from the AdrLo and Tag buses. 

Address! :0 

The two least significant address bits from the IDT79R3000 
processor. These two address bits must be connected to all four 
Write Buffers and are used in conjunction with the access type 
(AccTyp1:0) signals, the Position1:0 signals, and the BigEndian 
signal to determine which byte(s) in a word are being written into a 
particular Write Buffer. 

AccTypln1:0 

The access type signals from the IDT79R3000 processor speci- 
fying the size of a data access: word, tri-byte, half-word, or byte. 

WtMem* 

This input is connected to the MemWr* signal from the 
1DT79R3000 processor that is asserted whenever the processor is 
performing a store (write) operation. 

Request* 

The primary purpose of this signal is to request access to 
memory and is described later when the Write Buffer-Main Memory 
Interface is discussed. The Request* signal can also be 
connected to the CpCondO input of the IDT79R3000 and can then 



be tested by software to determine if there is any data in the Write 
Buffer. Since Request* is deasserted if there is no data in the Write 
Buffer, software can determine if a previous write operation (for 
example, to an I/O device) has been completed before initiating a 
read or read status operation from that device. 

WbFull* 

The Write Buffer asserts this signal to the lDT79R3000's 
WrBusy* input whenever it cannot accept any more data; that is, 
when the current write will fill the buffer or the buffer has all 
address-data pairs occupied. The IDT79R3000 processor 
performs a write-busy stall if it needs to store data while the 
WbFull */WrBusy* signal is asserted. 

Data & Address Connections 

Figure 3 illustrates how four Write Buffers are connected to the 
address and data outputs of the IDT79R3000 processor. 

Address Inputs 

Each Write Buffer device has eight address inputs (Adrln7:0). 
The four low-order bits (Adrln3:0) are clocked into the device on the 
trailing edge of the Clock signal and are taken from the 
lDT79R3000's AdrLo bus. The four high-order bits (Adrln7:4) are 
clocked into the device on the rising edge of the Clock signal and 
are taken from the IDT79R3000's Tag bus. 

Each device also has separate inputs (Addressl , AddressO) for 
the two low-order bits from the AdrLo bus. These bits must be input 
to each device since they comprise the byte pointer. Note in Figure 
3 that the two low-order Adrln inputs (Adrln1:0) to Write Buffer 
device are connected to ground since the Addressl, AddressO 
inputs already supply these bits to the device. 

Data Inputs 

Each Write Buffer device has nine data inputs that are clocked 
into the device on the leading edge of the Clock signal and are 
taken from the IDT79R3000's Data bus. In Figure 3, each device 
captures eight bits of data and one bit of parity. Also note that the 
data bits assigned to each device correspond to the address bits 
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connected to the device. This arrangement is required since data 
selection is dependent on a combination of the AccType signals 
and the two low order address bits. The arrangement also 



simplifies system utilization of the "Read Error Address" feature 
described later. 



Data & 
Parity 

Tag 



AdrLo 



^n 



IDT79R3000 
Processor 



Data Bus [35:00] 



Tag Bus [31:16] 



AdrLo Bus [15:00] 



> 



Read 
Buffer 



< 



System Data Bus 



A 



> 



System Address Bus 



AdrLo15 



Tag31:28 ^> 
3TT28> 



Data35 



Data15 



Adrln7:4 

Adrln3:0 vVrite 

Buffer 
Dataln8:4 3 



A 



Address Oui 



DataOut 



Dataln3:0 
Address1:0 



Position 1 
PositlonO 



> 



Tag27:24 



6X 



AdrLo11:08 



Data33 



Data11 



3z££> 



Adrln7:4 
Adrln3:0 



Write 



Dataln8:4 
i08> Dataln3:0 
Addressl :0 



Buffer 
2 



Posltionl 
PositlonO 



Address Out 



DataOut 



"1" 
"0" 



l> 



Tag23:20 



E» 



Data34,23:! 



Data07 



Adrln7:4 



AdrLo07:0 4^> Adrln3:0 Write 
I C Buffer 

Jj20> Dataln8:4 1 



i°4> Dataln3:0 
Addressl :0 



Posltionl 
PositlonO 



Address Ou 



DataOut 



\> 



"0" 
"1" 



Tag 19 



neX 



Data32,19: 



Data03-J 



Adrln7:4 



AdrL^02> Adrln3:2 Write 

r — Adrln1:0 Buffer 
w 

fje> Dataln8:4 

Joo> Dataln3:0 



Posltionl 
PositlonO 



Addressl :0 



Address Oui 



DataOut 



> 



■ "0" 
."0" 



> 



Figure 3. Write Buffer Data and Address Line Connections 



The Positlonl and PositlonO signals shown in Figure 3 specify 
the nibble position within a halfword that each write buffer device 
comprises. 
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Write Buffer - Processor Timing 

Transfers between the processor and the Write Buffers occur 
synchronously: the Clock signal from the processor is input to the 
Write Buffers and used to clock the address and data information 
into the Write Buffers' latches. Figure 4 illustrates the timing for the 
processor-Write Buffer interface. 

Clock 



WtMem* 

Adrln3:0 
(AdrLo) 

Address"! :0 
AccType1:0 

Adrln7:4 
(Tag) 

Dataln 



When the WrtMem* signal is asserted, the low-order address 
bits, and the Address 1:0 inputs, are latched on the trailing edge of 
the Clock signal {(3)- The risin 9 ed 9 e of Clock (fTp) is used to 
latch the high-order address bits, the access type inputs and the 
contents of the data bus. 




\ / — s r 



Figure 4. Processor— Write Buffer Interface Timing 



WRITE BUFFER - MAIN MEMORY INTERFACE 

Figure 5 shows the signals comprising the Write Buffer interface 
to main memory. This interface is essentially decoupled from the 
Write Buffer-processor interface: although some synchronization 



of the memory interface signals and the Clock signal is required, 
the handshaking signals in this interface have no direct connection 
to the operation of the Write Buffer-processor interface. 



Write 

Buffer 

(x4) 



OutEn* 

AddrOut 

AccTypO 
AccTypI 

DataOut 
and Parity 

Request* 
Acknowledge 



fc> 



36^ 



Clock - 



Main 

Memory 

Controller 




Figure 5. Write Buffer-Main Memory Interface 



Write Buffer - Main Memory Interface Signals 

Each Write Buffer provides the following signals that comprise 
the interface to a main memory controller: 

AddrOut 7:0 

Eight address line output from each Write Buffer. 
DataOut 8:0 

Nine data lines from each Write Buffer (eight bits of data and one 
bit of parity). 

AccTyp 1:0 

The access type signals from the Write Buffer specifying the size 
of a data access: word, tri-byte, half-word, or byte. 



OutEn* 

The memory controller asserts this write input to enable the 
tri-state outputs of the IDT79R3020 address and data signals. 

Request* 

The Write Buffer asserts this signal to inform the main memory 
system that it has data to be written to memory. 

Acknowledge 

The main memory system asserts this signal when it has 
captured the data presented by the Write Buffer on the DataOut 
lines. 
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Write Buffer - Main Memory Interface Timing 

Figure 6 illustrates the timing for the transfer of data from the 
Write Buffer to the main memory system. The sequence illustrated 
in this figure Is as follows: 
m When the Write Buffer has a data-address pair for transfer to 

the memory system, it asserts the Request* signal. 
m When memory system is ready to handle the Write Buffer data, 

it asserts the OutEn* signal to enable the Write Buffers' 

address and data outputs onto the system buses. 
ITU When memory system no longer requires the Write Buffer 

address and data outputs, it asserts the Acknowledge 

signal. 



Clock 



OutEn* 



AddrOut 
DataOut 



f 



"N / 



Request* \'%\ \' v- '"*' ', v V*\ 
Acknowledge 



SI 



The Write Buffer responds to this signal by discarding the 

address-data pair that was just output. 

The memory system can deassert the OutEn* signal to return 

the Write Buffers' address and data outputs to their tristate 

condition. 

Since the Request* signal remains asserted, the memory 

system asserts the OutEn* signal again to enable the next 

address-data pair onto the system buses. 

When memory system has accepted the second address-data 

pair, it again asserts the Acknowledge signal. If the Write 

Buffer is now empty, it responds to this signal by deasserting 

the Request* signal. 



• n ) v r 



rv 



4 




f 
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Figure 6. Write Buffer— Main Memory Interface Timing 



Note that the buffer's interface to main memory is not com- 
pletely asynchronous: assertion of the Request* signal by the Write 
Buffer Is synchronized with the rising edge of Clock, and the Ac- 
knowledge signal input by main memory has a minimum set up 
and hold time in relation to the Clock signal. 

MISCELLANEOUS WRITE BUFFER - BOARD 
LOGIC INTERFACE 

The Write Buffers support several functions that utilize signals 
that do not fit neatly into the descriptions of either the processor or 
main memory interfaces. These functions and signals typically in- 
volve miscellaneous logic on a CPU board and include the follow- 
ing: 

• byte gathering 

• configuration connections (Big Endian, Position 1:0) 

• address matching logic 

• error address latch logic 

The sections that follow describe each of these categories. 
Byte Gathering 

The Write Buffers perform byte (half-word, tri-byte and word) 
gathering to decrease the number of write transfers to same loca- 
tion; that is, sequential writes to the same WORD address have 
their data combined into the same address-data pair buffer. 

Byte gathering is prohibited in the address-data pair that is cur- 
rently available to the memory controller. Thus, the first write into 
an empty Write Buffer will not have subsequent writes gathered into 
it because it is currently available for output to memory. Writes to 
the same location (byte) may be overwritten in the Write Buffer if the 
gathering is not prohibited by the preceding rule. 

The Write Buffers present address-data pairs to the main mem- 
ory controller in the sequence in which they were received from the 
processor except in the case of gathered data, where bytes or half 
words can be collected and written to main memory in a single 
write operation. If the address-data pair buffer is scheduled to be 



output, then gathering is inhibited and the buffer contents are pre- 
sented to the main memory controller. Subsequent writes are then 
placed In another buffer. No reliance should be placed in any 
aspect of gathering (except that it only involves sequential writes to 
the same word address) as it is not readily deterministic. 
Non-sequential writes to the same word address are not gathered. 
Note that gathering can require that two main memory controller 
references be used to empty a single Write Buffer entry. For exam- 
pie, this can occur if Bytes and 3 of a word are sequentially 
written. Where order in writing is important, such as in I/O 
controllers, software should avoid sequential accesses to the same 
word. In cases where write-read access ordering is important but 
reading of the write location is not desired, such as during I/O, then 
a write followed by a write to a dummy location followed by a read 
of the dummy location will insure the first write has occurred before 
continuing. Alternatively, the REQUEST signal can be tested to 
determine that the Write Buffer is empty. 

Configuration Logic Connections 

Because of their byte gathering capability, each buffer device 
internally maintains a record of each valid byte in an address/data 
pair. To do this, each device must have a way of determining which 
data bits within a word it is handling. The following signals deter- 
mine how the write buffers handle data that is written to the devices: 

• Position 1, Position - these signals (in conjunction with Big 
Endian*) determine how each Write Buffer decodes the Ad- 
dress 1/0 and AccType 1/0 to determine if it should store the 
data inputs. Refer to Figure 3 for an illustration of how data bits 
are assigned to Write Buffer devices based on their position. 

• Big Endian * - When asserted, byte is the leftmost, most signifi- 
cant byte (big-endian): whendeasserted, byte is the rightmost, 
least-significant byte (little-endian). 

• Address 1, Address - these signals (taken from the AdrLo bus) 
must be connected to all buffer devices since they determine 
which byte within a word is being accessed. 
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AccType 1, AccType - these Inputs signals specify the data 
size of a write operation as shown in Table 1 . 



Table 1 shows how these signals operate to specify how bytes 
are saved within the Write Buffers. 



Access 

Type 

1 


Address 
1 


Bytes Accessed 


31 Big-Endian n 


37 Little-Endian n 


1 1 

(word) 









mmmmmmmmmmmmmmm 


1 3 1 2 1 -* : 1 1 






1 

(triple-byte) 




1 


\mmmmmimmm+mm i 


1 1 2 li I: ol 


1 | 1 ! 2 1 3 ! 


I 3 1 2 1 < 1 I I 


1 
(halfword) 




1 


mmm\mmmm\ 1 1 


I I |:<: 1 i 1 


II 1 2 i 3 i 


I 3 1 2 1 1 1 








(byte) 




1 

1 

1 .1 


mmm i i i 


1 1 1 1 1 


i iiiii—i i i 


1 1 1 8 1 1 1 


1 1 mmmm i 


I [mmmA 1 1 


1 1 1 1 3 | 


Is 3 si 1 1 1 



Table 1. Byte Specifications for Write Operations 



The lower two address bits of the device in position zero {as 
determined by the two POSITION inputs) are inhibited; that is, they 
are not stored directly as they are output on the AdrLo bus. Instead, 
on output, the lower two address bits are generated from the 
indication of the positions of the valid data bytes as determined by 
above table. 

MatchOut/Matchin Logic and Read Conflicts 

Whenever the processor references main memory (either a write 
or a read reference), the Write Buffers compare the word address 
from the CPU with the word addresses stored in the buffers. If any 
word address matches, the buffers asserts signals that can be used 



by the main memory controller to ensure that the Write Buffer is 
emptied before the read access with the conflicting address has 
been performed. 

Figure 7 illustrates the Write Buffer signals involved in address 
comparison logic. Each write buffer provides four output signals 
(MatchOut A, B, C, and D) which correspond to the four buffer 
ranks (A, B, C, D) in each device as shown in Figure 1. These 
MatchOut signals can be externally NAND'ed as shown in Figure 7 
to determine if the address being input matches those in any rank 
of the Write Buffer. 



Write Buffer 3 

MatchlnA MatchOutA 

MatchlnB MatchOutB 

MatchlnC MatchOutC 

MatchlnD MatchOutD 



Write Buffer 2 

MatchlnA MatchOutA 

MatchlnB MatchOutB 

MatchlnC MatchOutC 

MatchlnD MatchOutD 



MatchlnA 



Write Buffer 1 



MatchlnA 
MatchlnB 
MatchlnC 
MatchlnD 



MatchOutA 
MatchOutB 
MatchOutC 
MatchOutD 



Write Buffer 

MatchlnA MatchOutA 

MatchlnB MatchOutB 

MatchlnC MatchOutC 

MatchlnD MatchOutD 



> 



MatchlnB 



> 



MatchlnC 



> 



MatchlnD 



> 




To Main Memory 
Controller 



>* 



CONFLICT 



Figure 7. Write Buffer MatchOut/Matchin Logic 
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The outputs of the NAND gates are fed into Write Buffers via the 
Matchln A, B, C, and D signals and are used within each device as 
part of the byte gathering logic. The NAND gate outputs can be 
NAND'ed together as shown in Figure 7 with the resultant signal 
used (in conjunction with the processor's MEMRD signal) to alert 
the main memory controller logic that there is a pending buffered 
write that conflicts with a just-issued read. The main memory 
controller can then delay the read access until the Request signal is 
deasserted indicating that the Write Buffer has been emptied. 



Error Address Latch 

The write buffer incorporates an internal latch that can be loaded 
with one of the buffered addresses and subsequently enabled out 
onto the data lines. This feature can be used by error handling 
routines to read an address back from the Write Buffer and analyze 
or recover from certain bus errors. Figure 8 shows the signals 
involved in operation of this latch. 



IDT79R3020 Write Buffers 




Figure 8. The Write Buffer Error Address Latch 



When the LatchErrAddr signal is asserted, the address currently 
available to the address outputs of the Write Buffer is latched into 
the internal latch. This address can then be output on the DataOut 
lines by asserting the EnErrAdr signal so that the processor can 



read the address in as data. Refer to the AC specifications for 
timing parameters of the signals associated with the error address 
latch. 
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ABSOLUTE MAXIMUM RATINGS (1 ' 3) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Mn 


Input Voltage < 2 ) 


-0.5 to +7.0 


-0.5 to +7.0 


V 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


ov 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 5% 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. V, N minimum = 3.0V for pulse width less than 15ns. V, N maximum 
should not exceed V cc +0.5 volts. 

3. Not more than one output should be shorted at a time. Duration to the 
short should no exceed 30 seconds. 

DC ELECTRICAL CHARACTERISTICS - 

COMMERCIAL TEMPERATURE RANGE (Ta = o°cto 70°c, v cc = +5.0 v ± 5% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


16.67 MHz 
MIN. MAX. 


20.0 MHz 
MIN. MAX. 


25.0 MHz 
MIN. MAX. 


UNIT 


VoH 


Output HIGH Voltage 


V cc = Miri. I oh = -4mA 


3.5 


3.5 


3.5 


V 


Vol 


Output LOW Voltage 


V C c = Win, 'ol = 4mA 


0.4 


0.4 


0.4 


V 


v lH 


Input HIGH VoltageO) 




2.4 


2.4 


2.4 


V 


V,l 


Input LOW Voltage(2) 




0.8 


0.8 


0.8 


V 


C|N 


Input Capacitance 




10 


10 


10 


PF 


CoUT 


Output Capacitance 




10 


10 


10 


PF 


Ice 


Operating Current 


V C c = Max 


50 


60 


70 


mA 


llH 


Input HIGH Leakage 


V| H = Vcc 


10 


10 


10 


uA 


IlL 


Input LOW Leakage 


V| L = Gnd 


-10 


-10 


-10 


uA 


!oz 


Output Tri-state Leakage 


Vqh = 2.4V, V 0L = 0.5V 


-40 40 


-40 40 


-40 40 


uA 


DC ELECTRICAL CHARACTERISTICS - 

MILITARY TEMPERATURE RANGE (Ta = -55°c to 125°C, v cc = +5.0 v ± 10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


16.67 MHz 
MIN. MAX. 


UNIT 


VoH 


Output HIGH Voltage 


Vcc = Min, l oh = -4mA 


3.5 - 


V 


Vol 


Output LOW Voltage 


V cc = Min, Iol = 4mA 


0.4 


V 


Vih 


Input HIGH VoltageO) 




2.4 


V 


v, L 


Input LOW Voltage^) 




0.8 


V 


ClN 


Input Capacitance 




10 


pF 


CoUT 


Output Capacitance 




10 - 


PF 


Ice 


Operating Current 


V cc = Max 


90 


mA 


hH 


Input HIGH Leakage 


V IH =Vcc 


10 


uA 


ItL 


Input LOW Leakage 


V| L = Gnd 


-10 


uA 


loz 


Output Tri-state Leakage 


V OH = 2.4V. V 0L = 0.5V 


-40 40 


uA 




NOTES: 

1 . V| H should be held above V^ + 0.5 Volts. 

2. V| L Min. = -3.0V for pulse width less than 15ns. V| L should not fall below -0.5 Volts for longer periods. 
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AC ELECTRICAL CHARACTERISTICS (Ta = o°c to 70°c, v cc = +5.0 v ± 5% 


SYMBOL 


PARAMETER 


16.67 MHz 
MIN. MAX. 


20.0 MHz 
MIN. MAX. 


25.0 MHz 
MIN. MAX. 


UNIT 


t1 


Addrin (3:0) to Clock falling setup 


8 


7 


6 


ns 


t2 


Addrin (3:0) from Clock falling hold 


4 


4 


4 


ns 


t3 


Address 1 :0 to Clock falling setup 


8 


7 - 


6 


ns 


t4 


Address 1 :0 from Clock falling hold 


4 


4 - 


4 


ns 


t5 


Access Type 1:0 to Clock rising setup 


7 


6 


5 


ns 


t6 


Access Type 1:0 from Clock rising hold 


3 


3 


2 


ns 


X7 


Addrin (7:4) to Clock rising setup 


7 


5 


5 


ns 


t8 


Addrin (7:4) from Clock rising hold 


3 


3 


2 


ns 


t9 


Dataln (8:0) to Clock rising setup 


7 


5 


5 


ns 


t10 


Dataln (8:0) from Clock rising hold 


3 


3 


2 


ns 


til 


WrtMem* to Clock rising setup 


10 


8 


7 


ns 


t12 


WrtMem* from Clock rising hold 


6 


5 


4 


ns 


t13 


Request from Clock rising 


32 


30 


27 


ns 


t14 


Acknowledge to Clock rising setup 


12 


11 


10 


ns 


t15 


Acknowledge from Clock rising hold 


7 


6 


5 


ns 


t16 


Latch ErrAdr to Acknowledge rising 


5 


5 


■ 5 ■ - 


ns 


t17 


WbFull* active from Clock rising 


32 


30 


27 


ns 


. t18 


WbFuIl* inactive from Clock rising 


32 


30 


27 


ns 


t19 


OutEn to, AddrOut (7:0), DataOut (8:0) valid 


2 15 


2 15 


2 15 


ns 


t20 


OutEn to AddrOut (7:0), DataOut (8:0) tri-state 


2 15 


2 15 


2 15 


ns 


t21 


MatchOut (ABCD) from Clock rising 


25 


24 


23 


ns 


t22 


Matchln (ABCD) to Clock rising setup 


10 


9 


8 


ns 


t23 


Matchln (ABCD) from Clock rising hold 


3 


3 


3 


ns 


t24 


En ErrAdr* to Data (error latch) valid 


2 15 


2 15 


2 15 


ns 


t25 


En ErrAdr* to Data (error latch) tri-state 


2 15 


2 15 


2 15 


ns 


t26 


Address/Data out from Clock rising 


32 


30 


27 


ns 


t27 


Reset* to Clock rising, set-up 


8 ■■ _ ■' 


7 


5 - 


ns 


t28 


Reset* from Clock rising, hold 


3 


2 


1 


ns 


t29 


Reset low pulse width 


10 


10 


10 


ns 


. t30 


WbFull* High from Clock rising (after Reset*) 


3 22 


3 21 


3 20 


ns 


t31 


Request* High from Reset* low 


3 20 


3 19 


3 18 


ns 


t32 


Access Type 1 :0 low from Reset* low 


3 28 


3 26 


3 25 


ns 


t33 


Match Out (ABCD) Low from Reset* low 


3 21 


3 20 


3 20 


ns 
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AC ELECTRICAL CHARACTERISTICS -MIL1TARYTEMPERATURE RANGE (Ta = -55°ctoi25*c,v cc = +5.ov ± 10% 


SYMBOL 


PARAMETER 


16.67MHZ 
MIN. MAX. 


UNIT 


t1 


Addrin (3:0) to Clock falling setup 


8 - 


ns 


t2 


Addrin (3:0) from Clock falling hold 


4 


ns 


t3 


Address 1 :0 to Clock falling setup 


8 


ns 


t4 


Address 1 :0 from Clock falling hold 


4 


ns 


t5 


Access Type 1 :0 to Clock rising setup 


7 - 


ns 


t6 


Access Type 1 :0 from Clock rising hold 


3 


ns 


t7 


Addrin (7:4) to Clock rising setup 


7 '. , ... 


ns 


t8 


Addrin (7:4) from Clock rising hold 


3 


ns 


t9 


Dataln (8:0) to Clock rising setup 


... 7 


ns 


t10 


Dataln (8:0) from Clock rising hold 


3 


ns 


til 


WrtMem* to Clock rising setup 


10 


ns 


t12 


WrtMem* from Clock rising hold 


6 - 


ns 


t13 


Request from Clock rising 


32 


ns 


t14 


Acknowledge to Clock rising setup 


12 - 


ns 


t15 


Acknowledge to Clock rising hold 


7 


ns 


t16 


LatchErrAdr to Acknowledge rising 


5 


ns 


t17 


WbFull* active from Clock rising 


32 


ns 


t18 


WbFull* inactive from Clock rising 


32 


ns 


t19 


OutEn to AddrOut (7:0), DataOut (8:0) valid 


2 15 


ns 


t20 


OutEn to AddrOut (7:0), DataOut (8:0) tri-state 


2 15 


ns 


t21 


MatchOut (ABCD) from Clock rising 


....... 25 


ns 


t22 


Matchln (ABCD) to Clock rising setup 


10 


ns 


t23 


Matchln (ABCD) from Clock rising hold 


3 


ns 


t24 


EnErrAdr* to Data (error latch) valid 


2 15 


ns 


t25 


EnErrAdr* to Data (error latch) tri-state 


2 15 


ns 


t26 


Address/Data out from Clock rising 


32 


ns 


t27 


Reset* to Clock rising, set-up 


8 


ns 


t28 


Reset* from Clock rising, hold 


3 


ns 


t29 


Reset low pulse width 


10 


ns 


t30 


WbFull* High from Clock rising, (after Reset*) 


3 22 


ns 


t31 


Request* High from Reset* low 


3 20 


ns 


t32 


Access Type 1:0 Low from Reset* low 


3 28 


ns 


t33 


Match Out (ABCD) Low from Reset* low 


3 21 


ns 
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Figure 9. Write Buffer Timing Specifications 



Clock 


r~ 


\ 


, 


V 


' \ 


/ 


\ 


/ 


\ 












WTMEM* 




\ 


J 












REQUEST* 
















WbFull* 






tl7 


-\ 


/ 












hH 


+ — *\ t 18 





Acknowledge 



/\ 



Figure 10. WBFULL* Signal Timing Specifications 
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Figure 11. OUTEN* Timing Specifications 
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Figure 12. Match and Error Latch Timing Specifications 
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Figure 13. Address/Data Out 
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68-Pin CPGA for R3020 

Pin Grid Array (Ceramic) - Bottom View 





ACC- 
TYPEO 


AC- 
KNOWL- 
EDGE 


AD- 
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ERROR- 

ADR 


DATA- 
IN1 


DATA- 
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PIN CONFIGURATION 
Plastic Leaded Chip Carrier 
(Top View) 
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ORDERING INFORMATION 



IDT79R3020 — 



XX 



X 



Speed Package 



Process/ 
Temp. Range 



Blank Commercial 
'B' Military 



•G' 

•J' 



'16' 
•20' 
'25' 



68-Pin PGA 
68-Pin PLCC 



16.67 MHz 
20.0 MHz 
25.0 MHz 
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SYSTEM PROGRAMMERS PACKAGE (SPP) 



INTRODUCTION: 

The System Programmer's package (SPP) provides tools for 
software developers who need to write programs for an 
IDT79R3000 processor that doesn't have its own operating system 
or a disk. The SPP consists of development commands (which you 
use from your host development machine) and test machine stand- 
alone environment programs. Standalone programs can be diag- 
nostics, your own operating system kernel, device drivers or em- 
bedded applications. 



FEATURES: 

• Standalone PROM system bring-up tool 

• Available in source form for customization 

• Provides sophisticated monitor capabilities for download 

• Links with symbolic debugger on host system 

• UNIX tools to compile, build and download 



• Debug monitor (dbgmon) 

• PROM code (3 versions) 

• UNIX system call subset 

• Device drivers in source form 

• Power on diagnostics suite 

APPLICATIONS: 

• Write and compile standalone programs on host development 
machine 

• Debug standalone programs in an environment called "sable", 
which simulates the processor 

• Debug standalone programs on your test machine from the de- 
velopment machine 

• Download the final product to the test machine 

• Boot and run programs on the test machine 



DEVELOPMENT ENVIRONMENT 



Compile (sacc) 

Run Debugger (pdbx or sdbx) 

Download to test (no Ethernet) 

Development Machine Console 



Bootfile Server Driver (bfsd) 



Debuggers (pdbx & sdbx) 



SPP Makefiles 



Compiler System (sacc, saas, said) 



Standalone I/O Library (saio) 



The Simulation Environment 
(sable) 



Operating System 




PortB 
RS232 



"(debugging) 



Download from host (Ethernet) 
Communicate with Test programs 

Test Machine Console 



Port A 



Some Standalone Programs 



The Debug Monitor (dbgmon) 



The Simple-PROM 



Monitor & Standalone Shell 
(sash) 



PROM 



Ethernet (download programs) 
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The Simulation Environment (sabie) 

Sable runs on host development machines. It simulates the 
processor, all machine instructions, cache, translation buffer be- 
havior, a simple disk and a simple console terminal interface. 

Sable expedites development of standalone programs and op- 
erating systems because you can develop software without need- 
ing prototype hardware. Programs that you compile with sacc and 
saas run in the environment. To do source-level debugging of pro- 
grams that run under sable, you need to use sdbx which is a ver- 
sion of dbx that works with sable. 

The Standalone I/O Library (saio) 

When you write programs on the development machine for the 
standalone environment or for sable, you need to use the stand- 
alone I/O library (saio). These UNIX system-like routines support 
access to disks, tape, Ethernet and UARTS. The library also pro- 
vides most standard libc and stdio routines. 

The Compiler System (sacc, saas, said) 

To compile most programs (for example, diagnostics) that will 
run in the standalone environment on the test machine or under sa- 
ble, you can use sacc for C programs and saas for assembly lan- 
guage programs. Said links and loads the saio library for you. 
These shell script commands reside in /usr/spp on the develop- 
ment machine. 

Debuggers (sdbx, pdbx) 

The SPP provides two versions of dbx (pdbx and sdbx) to help 
you debug standalone programs. These versions provide all regu- 
lar dbx features. 

Use dbx to debug programs that execute on your local machine, 
sdbx to debug programs running under sable, and pdbx to debug 
programs on another machine (usually, your test machine). This 
last method lets you use all the tools of the development environ- 
ment to debug programs on real hardware. When you debug pro- 
grams on the test machine, debugging information flows between 
the development machine and the test machine over an RS232 
line. 

Bootfile Server Driver (bfsd) 

The Ethernet bootfile server driver (bfsd) provides remote file ac- 



cess to remote machines. Typically, you will use bfsd to download 
bootable images from the development machine to a test machine 
that does not have a disk. 

Bfsd services file requests from standalone programs built with 
the standalone I/O (saio) library. You can use bfsd to boot operat- 
ing system kernels, diagnostic programs and standalone pro- 
grams. 

The Monitor and Standalone Shell (sash) 

The PROM Monitor provides the tools to examine and change 
PROM memory, download programs over serial lines (RS232), 
boot programs from disk, tape and Ethernet, and alter configura- 
tion, power-up options in non-volatile RAM. 

The standalone shell (sash) is a version of the PROM Monitor 
that supports more devices, file system formats, and commands 
than the standard Monitor. You load the sash from the PROM Moni- 
tor. 

The Simple-PROM 

The Simple-PROM is a simplified combination of the PROM 
Monitor and Debug Monitor (dbg mon). It relies only on the pres- 
ence of the processor and a UART. The Simple-PROM makes no 
other assumptions regarding hardware configurations and board 
level features. 

The Simple-PROM helps you develop board-level products 
quickly for the processor. You can also customize the Simple- 
PROM to your own environment. 

The Debug Monitor (dbgmon) 

The Debug Monitor (dbgmon) is the standalone environment 
debugger. You can co-load dbgmon with any standalone program 
or operating system. The dbgmon lets you examine and alter mem- 
ory and registers, set breakpoints, examine translation buffer en- 
tires, disassemble instructions and execute programs one instruc- 
tion at a time. 

If you use the dbgmon with pdbx, you can do source-level, sym- 
bolic debugging of any standalone program or operating system 
that runs on your test machine. 





R3000 MAC II BOARD 



ADVANCE 

INFORMATION 

IDT7RS201 



FEATURES: 

• NuBus™ card for a Macintosh or MAC Ilx provides a standalone 
single-user environment for code development for the 
IDT79R3000 

• Utilizes IDT79R3000 32-bit Microprocessor 

• Incorporates two caches of 1 6K words each for Instruction and 
Data 

• Supplied with UNIX™ Operating System (RISC/os™) which in- 
cludes such tools as: 

- W C" Language Compiler 

- IDT79R3000 assembler 

- Symbolic Debugger 

- Program Performance Profiler (Pixie) 

• Systems Programmer Package available for execution on this 
board Includes the following features: 

- Instruction set simulator (Sable) 

- CPU/FPU diagnostics suite 

- Host to target cross Symbolic Code debugger 

- Cache performance evaluation tools 

- Retargetable monitor PROM source code 

• Other Languages available are: 
-PL/1 

- Pascal 

- COBOL 
-FORTRAN 
-Ada 

• Macintosh ™ Operating System User Interface accessible to us- 
ers so that other Apple Macintosh tools can be operated. 

DESCRIPTION: 

This board is designed to run the UNIX operating systems, 
compilers and tools in a single-user standalone mode for 
development of code for the 1DT79R3000. It is composed of a 



IDT79R3000 32-bit microprocessor, 2 caches for instruction and 
data as well asa Macintosh II NuBus interface. When inserted into a 
Macintosh II, the IDT79RS201 board becomes an auxiliary proces- 
sor responsible for running the UNIX operating system. The 68020, 
in the Macintosh II motherboard, acts as an I/O server and runs the 
Macintosh OS. The main memory of the Macintosh II is accessible 
to both processors and is used as communication memory as well 
as for holding programs for both processors. 

The IDT79RS201 incorporates a IDT79R3000 as well as two 
caches. When a cache miss is encountered, the 32-bit NuBus inter- 
face is utilized to fetch the word from the shared memory of the 
Macintosh II. Words stored in memory are automatically written 
through the Macintosh II interface and into main memory. In this 
manner, the IDT79RS201 board provides high performance in the 
NuBus environment. 

The Macintosh 68020 is used as an I/O processor to handle the 
I/O requests of the UNIX operating system that is executed by the 
IDT79RS201 board. Requests to the 68020 are made through 
shared memory buffers which provide support for passing disk 
blocks and character string data. The 68020 then serves the re- 
quests for the disk I/O by executing device drivers in the Macintosh 
OS. The user directed character I/O is handled by a terminal emu- 
lator running in parallel on the Macintosh II and serves to emulate a 
character oriented CRT. Other serial I/O is passed on to the actual 
serial I/O ports of the Macintosh II and allows for the downloading 
of data into devices such as printers and PROM formatters. 

The "C" compiler, that comes standard with the IDT79RS201, is 
Kernighan/Ritchie (System V) and includes additional features 
such as: Enumerations, Volatile data type, Function prototypes, 
etc. The compiler incorporates some clarifications of hazy spots 
from dpANS C. The source-level debugger, that comes with this 
development package, allows the user to single-step and trace at 
both the "C" level as well as the machine level for code develop- 
ment. The user is allowed to create macros of frequently used de- 
bug sequences and keep a history of previous debug steps taken 
for later re-execution. The performance profiling tools provided 
allow the programer to produce histograms of procedure calls and 
source-code statements. The profiler reports procedures and lines 
of source-code that are not executed for test coverage purposes. 



Macintosh II used as a development 

system for IDT79R3000 by incorporating 

an IDT7RS201 board and software 




MACINTOSH I 
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IDT7RS201 R3000 MAC II BOARD 
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System block diagram of R3000 board interfaced to the Macintosh II. 
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RISC Optimizing Compilers 

The RISCompilers provide an effective programming environ- 
ment with a family of compilers that share unique optimization 
technology. The basic compiler and optimization techniques were 
developed simultaneously with the RISC processor architecture 
and instruction set. 

A common goal was to increase computing performance and 
efficiency. The resulting RISC hardware and software work 
smoothly together to deliver a new level of excellence in program 
development and execution. 

Designed to run with the UNIX operating system, these 
RISCompilers incorporate industry standards in all areas. Optimiz- 
ing compilers now available include: 
C Kernighan/Ritchie (System V) 

Hazy spots clarified from dpANS C 
Allows UNIX to be optimized 
Function prototypes -graphics, etc 
FORTRAN77 Fortran77, validated 

Common extensions & dialects 
DEC VMS features 
FORTRAN66 compatibility features 
Support for unaligned data items 
Fast accurate math library 
Pascal Extensions dpANS where 

appropriate 
Separate compilation 
Single and double precision floats 
Bit manipulation 
Interfaces well with C 



System Programmer's Package (SPP) for 
Software Development and System Integration 

The System Programmer's Package (SPP) is a powerful tool kit 
for developing system software and integrating hardware/software 
on the target system. SPP provides everything needed to create 
complete software systems in a native environment without proto- 
type hardware. SPP features include: 

• Simulation environment for developing software before hard- 
ware exists. 

• UNIX tools to compile, simulate, build and download code 
to the target hardware. There are sets of utilities for building 
routines such as I/O drivers. 

• Run-time routines to install/modify for the final product. 

• Debug monitor for target hardware/software integration. Ca- 
pabilities to examine and alter registers and memory, set 
breakpoints and perform single-line assembly and disas- 
sembly. 

• Applications profiling and cache usage simulator. Profiling 
feature determines time spent in various parts of the program 
helping to identify program bottlenecks. 



COBOL 85 



Ada 



PU1 



Shares library and compiler with PL/1 

Decimal handled by tuned 

subroutines 

Based upon LPI-COBOL 

Full Ada-ANSI-MIL STD 185A 1983 

Current validation- 1.9 ACVC, 

UMIPS 3.0 

Verdix Ada front end 

UMIPS optimizing back-end. 

PL71 Subset G 

A few extensions like SELECT 

Used to port 1.8 M line program 

Based upon LPI-PL/1 



NuBus is a trademark of Texas Instruments 

Macintosh is a registered trademark of Apple Computer, Inc. 

UNIX is a registered trademark of AT&T, Inc. 

VMS is a registered trademark of Digital Equipment Corp. 

RISC/os is a registered trademark of MIPS Computer Systems, Inc. 
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M/120 RISComputer 
DEVELOPMENT SYSTEM 



PRELIMINARY 
INFORMATION 



FEATURES: 

• Development system that supports multiple users for software 
development and debugging. Direct connections for up to 36 
serial ports. 

• Two basic types available: 

- M/120-3 with 12MHz CPU rated at 9 mips processing power 

- M/120-5 with 16.7MHz CPU rated at 12 mips processing 
power 

• All systems come standard with UNIX™ (RISC/os™), 
C language RISCompiler, and basic debugging tools. 

• Optional optimizing compilers currently available include: 
FORTRAN, Pascal, COBOL, PL/1, Ada 

• System Programmer's Package (SPP) available for advanced 
development environments 

• Four AT slots provide for expansion with cost effective 
peripherals. 

• Third-party software available through Synthesis Software Solu- 
tions, Inc., an independent company providing software for 
MIPS™ based systems 

• Compact 23" high package for convenient location in the 
workplace 

• 8MB to 48MB main memory for large programs and multiple 
users 

• Integral Ethernet for high speed LAN connectivity 

• SVID complaint UNIX operating system converging System V 
and BSD 

• Binary compatible with other MIPS M-Series RISComputers™ 

• Supports networking standards, including Ethernet, TCP/IP, 
and Network File System (NFS™) 



The M/120 RISComputer Development System 





DESCRIPTION: 

The M/120 development system provides a stable software de- 
velopment and debug environment for designing R3000 RISC 
based systems. Utilizing the MIPS' port of UNIX (RISC/os), and 
highly optimized RISCompilers, the development system allows 
the user to begin software development and integration well in 
advance of operational hardware. 

All systems come standard with the RISC/os which includes the 
assembler, the C optimizing compiler, and the linker, loader and 
symbolic debugger. The RISC/os also includes the Network File 
System (NFS) for networking support and utilities converging 
UNIX System V.3 and BSD 4.3 versions of UNIX in order to support 
the largest set of UNIX application programs. 

The entire suite of MIPS language products is available on 
M/120 systems. In addition to the C language, the M/120 supports 
FORTRAN with VMS™ extensions, Pascal, COBOL, Ada, and 
PL/1. All these language compilers include multi-level optimiza- 
tions designed to maximize program execution speed. 



RISComputers is a registered trademark of MIPS Computer Systems, Inc. 

RISC/os is a registered trademark of MIPS Computer Systems, Inc. 

MIPS is a registered trademark of MIPS Computer Systems, Inc. 

NFS is a registered trademark of Sun Microsystems. 

UNIX is a registered trademark of AT&T. 

VMS is a registered trademark of Digital Equipment Corp. 
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M/120 RISCOMPUTER DEVELOPMENT SYSTEM 



RISC Optimizing Compilers 

The RISCompilers provide an effective programming environ- 
ment with a family of compilers that share unique optimization 
technology. The basic compiler and optimization techniques were 
developed simultaneously with its RISC architecture and instruc- 
tion set. The resulting RISC hardware and software work smoothly 
together to deliver a new level of excellence in program develop- 
ment and execution. 

Designed to run with the UNIX operating system, these 
RISCompilers incorporate industry standards in all areas. Optimiz- 
ing compilers now available include: 

C Kernighan/Ritchie {System V) 

Hazy spots clarified from dpANS C 

Allows UNIX to be optimized 

Function prototypes -graphics, etc 
FORTRAN77 Fortran77, validated 

Common extensions & dialects 

DEC VMS features 

FORTRAN66 compatibility features 

Support for unaligned data items 

Fast accurate math library 
Pascal Extensions dpANS where 

appropriate 

Separate compilation 

Single and double precision floats 

Bit manipulation 

Interfaces well with C 



COBOL 85 



Ada 



PL/1 



Shares library and compiler with PL/1 

Decimal handled by tuned 

subroutines 

Based upon LPI-COBOL 

Full Ada-ANSI-MIL STD 185A 1983 

Current validation- 1.9 ACVC, 

UMIPS3.0 

Verdix Ada front end 

UMIPS optimizing back-end. 

PL1 Subset G 

A few extensions like SELECT 

Used to port 1.8 M line program 

Based upon LPI-PL/1 



System Programmer's Package (SPP) for 
Software Development and System Integration 

The System Programmer's Package (SPP) is a powerful tool kit 
for developing system software and integrating hardware/software 
. on the target system. SPP provides everything needed to create 
complete software systems in a native environment without proto- 
type hardware. SPP features include: 

• Simulation environment for developing software before hard- 
ware exists. . ; 

• UNIX tools to compile, simulate, build and download code 
to the target hardware. There are sets of utilities for building 
routines such as I/O drivers. 

• Run-time routines to install/modify for the final product. 

• Debug monitor for target hardware/software integration. Ca- 
pabilities to examine and alter registers and memory, set 
breakpoints and perform single-line assembly and disas- 
sembly. 

• Applications profiling and cache usage simulator. Profiling 
feature determines time spent in various parts of the program 
helping to identify program bottlenecks. 

M/120 Development System Configurations: 
Model# Description 

8102 M/120-5 RISComputer 
Development System includes: 

• 16.7MHz CPU with Floating Point Accelerator 

• 8MB main memory 

• Ethernet controller 

• SCSI controller 

• 128Kof I &D caches 

• Four serial ports 

• 328MB 5.25" disk 

• 120MB cartridge tape 

• Four AT bus slots 

• Networking software 

• RISC/os with C compiler 

Same as Model 8102, but with 156MB disk. 

Same as Model 8102, but with 16MB disk main 
memory and console VDT. 

M/120-3 RISComputer Development System 
with 12MHz CPU; other configuration items same 
as Model 8102. 

8103 Same as Model 8104, but with 156MB disk. 

Note: Additional memory, disk peripherals, and interface op- 
tions, such as Ethernet or serial I/O, are also available from 
IDT. 



8101 
8114 



8104 
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M/2000 RISComputer 
DEVELOPMENT SYSTEM 



PRELIMINARY 
INFORMATION 



FEATURES: 

• High performance development system with connections for up 
to 64 serial lines to support large projects doing software devel- 
opment and debugging of R3000-based designs 

• Two basic types available: 

- M/2000 -8 with 25MHz R3000 CPU rated at 20 mips 
processing power 

- M/2000 -6 with 20MHz R3000 CPU 

• Each system includes the R3000, the R3010 FPA, and 128KB of 
high-speed cache for instructions and data 

• All systems come standard with MIPS'™ port of UNIX™ (RISC/ 
os™), C language optimizing RISCompiler, and basic debug- 
ging tools 

• Optional optimizing compilers currently available include: 
FORTRAN, Pascal, COBOL, PL.1, Ada 

• System Programmer's Package (SPP) available for advanced 
development environments 

• Thirteen slots available for expansion with high performance 
peripherals 

• Third-party software available through Synthesis Software Solu- 
tions, Inc., an independent company providing software for 
R3000-based systems 

• 16MB to 128MB main memory for large programs and multiple 
users 

• SVID complaint UNIX operating system converging System V 
and BSD 

• Binary compatible with other MIPS M-Series RISComputers™ 

• Supports networking standards, including Ethernet, TCP/IP, 
and Network File System (NFS™) 



The M/2000 RISComputer Development System 





DESCRIPTION: 

The M/2000 development system provides a high performance 
environment for software development and debugging to support 
large projects designing R3000 RISC-based systems. Utilizing the 
MIPS' port of UNIX (RISC/os), and highly optimizing RlSCom- 
pilers, the development system allows the users to begin software 
development and integration well in advance of operational 
hardware. 

All systems come standard with the RISC/os which includes the 
assembler, the C optimizing compiler, and the linker, loader and 
symbolic debugger. The RISC/os also includes the Network File 
System (NFS) for networking support and utilities converging 
UNIX System V.3 and BSD 4.3 versions of UNIX in order to support 
the largest set of UNIX application programs. 

The entire suite of MIPS language products is available on 
M/2000 systems. In addition to the C language, the M/2000 sup- 
ports FORTRAN with VMS™ extensions, Pascal, COBOL, Ada, 
and PL1. All these language compilers include multi-level op- 
timizations designed to maximize program execution speed. 



RISComputers is a registered trademark of MIPS Computer Systems, Inc. 

RISC/os is a registered trademark of MIPS Computer Systems, Inc. 

MIPS is a registered trademark of MIPS Computer Systems, Inc. 

NFS is a registered trademark of Sun Microsystems. 

UNIX is a registered trademark of AT&T. 

VMS is a registered trademark of Digital Equipment Corp. 
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M/2000 RISCOMPUTER DEVELOPMENT SYSTEM 



RISC Optimizing Compilers 

The RlSCompilers provide an effective programming environ- 
ment with a family of compilers that share unique optimization 
technology. The basic compiler and optimization techniques were 
developed simultaneously with the RISC processor architecture 
and instruction set. 

A common goal was to increase computing performance and 
efficiency. The resulting RISC hardware and software work 
smoothly together to deliver a new level of excellence in program 
development and execution. 

Designed to run with the UNIX operating system, these 
RlSCompilers incorporate industry standards in all areas. Optimiz- 
ing compilers now available include: 

C Kernighan/Ritchie (System V) 

Hazy spots clarified from dpANS C 
Allows UNIX to be optimized 
Function prototypes— graphics, etc 
FORTRAN77 Fortran77, validated 

Common extensions & dialects 
DEC VMS features 
FORTRAN66 compatibility features 
Support for unaligned data items 
Fast accurate math library 

Pascal Extensions dpANS where 

appropriate 
Separate compilation 
Single and double precision floats 
Bit manipulation 
Interfaces well with C 



COBOL 85 



Ada 



PL/1 



Shares library and compiler with PL/1 

Decimal handled by tuned 

subroutines 

Based upon LPI-COBOL 

Full Ada-ANSI-MIL STD 185A 1983 

Current validation - 1 .9 ACVC, 

UMIPS3.0 

Verdix Ada front end, UMIPS 

optimizing back-end. 

PL1 Subset G 

A few extensions like SELECT 

Used to port 1.8 M line program 

Based upon LPI-PL/1 



System Programmer's Package (SPP) for 
Software Development and System Integration 

The System Programmer's Package (SPP) is a powerful toolkit 
for developing system software and integrating hardware/software 
on the target system. SPP provides everything needed to create 
complete software systems in a native environment without proto- 
type hardware. SPP features include: 

• Si mulation environment for developing software before hard- 
ware exists. 

• UNIX tools to compile, simulate, build and download code 
to the target hardware. There are sets of utilities for building 
routines such as I/O drivers. 

• Run-time routines to install/modify for the final product. 

• Debug monitor for target hardware/software integration. Ca- 
pabilities to examine and alter registers and memory, set 
breakpoints and perform single-line assembly and disas- 
sembly. 

• Applications profiling and cache usage simulator. Profiling 
feature determines time spent in various parts of the program 
helping to identify program bottlenecks. 

M/2000 Development System Configurations: 

Model# Description 

8302 M/2000-8 RISComputer 
Development System includes: 

• 25MHz CPU with Floating Point Accelerator 

• 32MB main memory 

• Two 715MB formatted disks 

• 120MB cartridge tape 

• 128KB of l&D cache 

• Console port 

• 13 slots for expansion 

• Block mode Ethernet controller 

• RISC/os with C compiler 

8301 Same as Model 8302, but without 1/2" tape drive. 

8304 Same as Model 8302, but with one 715MB disk 
drive. 

8303 Same as Model 8304, but without 1/2" tape drive. 

8305 M/2000-6 RISComputer 
Development System includes: 

• 20MHz CPU with Floating Point Accelerator 

• 32MB main memory 

• One 715MB formatted 8" disk 

• 120MB cartridge tape 

• 128K of l&D caches 

• Console port 

• Ten VME bus slots 
Three memory slots 

• Block mode Ethernet controller 

• RISC/os with C compiler 

8306 Same as Model 8305 but without 1/2" 
mag tape drive. 

8307 Same as Model 8305 but with 16MB 
main memory. 

8308 Same as Model 8306 but with 
16MB main memory. 

Note: Additional memory, disk peripherals, tape peripherals, and 
interface options, such as Ethernet or serial I/O, are also available 
from IDT. 
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LOGIC PRODUCTS 



INTRODUCTION 

Integrated Device Technology offers leadership families of 
MEMORY & BUS INTERFACE devices that take advantage of two 
different IDT technology platforms. 

The FCT (Fast CEMOS™ TTL-compatible) logic family takes 
advantage of IDT's leading edge CMOS technology. This technol- 
ogy utilizes sub 1 micron channel lengths and double layer metal 
processing. 

The FBT (Fast BiCEMOS™ TTL-compatible) logic family is 
manufactured using an advanced dual metal Bicmos technology 
that combines sub 1 micron CMOS technology with high perform- 
ance bipolar transistors. 

THE FCT LOGIC FAMILY 

This logic family was designed to allow easy upgrade of older 
bipolar 54/74F and AM29800 series designs to their performance 
equivalents in CMOS. The FCT family comes in two versions; The 
standard version (FCT), and the low switching noise version 
(FCTTj. Each version has various speed grades. Key features of 
this family are: 

• FCT/FCTT is a direct replacement of FAST™ family products. 

• FCT/FCTT is a direct replacement of AM29800 family products. 

• FCTA series is up to 50% faster than FCT speeds. 

• FCTAT series is equivalent to FCTA speed with improved 
switching noise. 

• FCTCT series is 25% faster than FCTA/FCTAT speeds. 

• FCTT series is equivalent to FCT speeds with low switching 
noise. 

• High output drive to 64mA (commercial) and 48mA (military). 

• Substantially lower input current levels (5uA maximum). 

• Compliant with J EDEC Standard No. 18 for 54/74FCTXXX logic. 

• Excellent ESD and Latch-up immunity. 
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THE FBT LOGIC FAMILY 

This logic family is manufactured using an advanced 
BiCEMOS, dual metal technology. This technology allows the 
highest device speeds to be gained while minimizing simultane- 
ous switching noise and maintaining CMOS power levels. Key fea- 
tures of this family are: 

• FBT series is 25% faster than FCTA speeds. 

• Output drive to 64mA (Commercial) and 48mA (Military). 

• CMOS power levels (5uW typical static). 

• TTL compatible input and output levels. 

• High output impedance in power-off state. 

• J EDEC standard pinout for DIP, SOIC and LCC packages. 

QUALITY 

All IDT logic devices are manufactured and assembled on a 
MIL-STD-883, Class B compliant line. Key features of the military 
products include: 

• Fully compliant to MIL-STD-883, Class B. 

• Offer numerous devices to DESC drawings. 

• Available in Radiation Tolerant and Enhanced versions. 

• Packages include Hermetic DIP, LCC and CERPACK. 
Commercial products are manufactured using the same pro- 
duction line and stringent quality requirements acquired from 
building military products. All commercial products are available 
in dual in-line as well as surface mount packages. 
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CEMOS and BiCEMOS are trademarks of Integrated Device Technology, Inc. 
FAST is trademark of National Semiconductor. 
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BiCMOS LOGIC 



ADVANCE 

INFORMATION 

FBT SERIES 



FEATURES: 

• BiCEMOS ™ FBT series 25% faster than FCTA speeds 

• Equivalent to FCTA output drive over full temperature and 
voltage supply extremes 

• Iol up to 64mA (Commercial) and 48mA (Military) 

• CMOS power levels (1 mW typical static) 

• TTL compatible input and output levels 

• High output impedance in power-off state 

• JEDEC standard pinout for DIP, SOIC and LCC packages 

• Military Product Compliant to Mil-Std-883, Class B 



DESCRIPTION: 

The FBT series of BiCMOS devices are built using advanced 
BiCEMOS, a dual metal BiCMOS technology. This technology is 
designed to supply the highest device speeds while maintaining 
CMOS power levels. 

These devices meet true bipolar TTL output levels. A combina- 
tion of reduced bipolar output swing and unique BiCMOS output 
circuitry helps minimize simultaneous switching noise. The output 
buffers are designed to offer high output impedance in the power- 
off state. This feature makes these devices ideal for card edge 
interface. 



PRODUCTS TO BE OFFERED: 

The following advanced information on our FBT series include 
the Absolute Maximum Ratings and DC Electrical Characteristics. 
For more detailed information on other specifications (Pin Descrip- 



tion, Block Diagram, Truth Table, and Power Supply Characteris- 
tics), refer to data sheets in, the 1989 Data Book Supplement. 
Switching Characteristics are not available at this time. 
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FBT SERIES ULTRA HIGH-SPEED BICMOS LOGIC 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



0) 



CAPACITANCE (T A = +25°c,f = i.omhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm® 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm( 3 ) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +5.5 


-0.5 to +5.5 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


T B1AS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER W 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


V,n=uV 


6 


10 


PF 


Cqut 


Output Capacitance 


v OUT =ov 


8 


12 


PF 


C|/o 


I/O Capacitance 


Vout= 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Output and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
Commercial: Ta - 0°Cto +70°C;Vcc - 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


Ml 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


I.H 


Input HIGH Current 


Vcc - Max. 
V, = 2.7V 


Except I/O Pins 


- 


- 


10 


uA 


I/O Pins 


- 


- • 


60 


In. 


Input LOW Current 


Vcc = Max. 
Vi = .5V 


Except I/O Pins 


- 


- 


-10 


uA 


I/O Pins 


- 


_ 


-60 


tazH 


High Impedance Output Current 


V cc = Max. 


V = 2.7V 


- 


_ 


50 


uA 


'OZL 


V = .5V 


- 


- 


-50 


ll 


Input HIGH Current 


V cc = Max. V, = 5.5V 


- 


- 


100 


uA 


Vik 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max.< 3 >, V = GND 


-60 


-150 


-225 


mA 


VOH 


Output HIGH Voltage 


V C c = Min. 
V,N = V IH orV |L 

For Non-800 
Series Devices 


l 0H = -6mA MIL 
l 0H = -8mACOM"L 


2.4 


3.3 


- 


V 


I h= -12mA MIL. 
I 0H = -15mACOM'L 


2.0 


3.0 


- 


V 


Vol 


Output LOW Voltage 


l 0L = 48mA MIL. 
I 0L = 64mA COM'L. 


- 


0.3 


0.55 


V 


Voh 


Output HIGH Voltage 


Vcc = Min - 
V, N =V tH orVj L 

For 800 Series Devices 


I 0H = -15mA 


2.4 


3.3 


- 


V 


I h= -24mA 


2.0 


3.0 


- 


V 


Vol 


Output LOW Voltage 


l 0L = 32mA MIL. 
I 0L = 48mA COM'L 


- 


0.3 


0.5 


V 


V h 


Input Hysteresis 


V CC =5V 


- 


200 


- 


mV 


'off 


Bus Leakage Current 


V cc - 0V V = 4.5V 


- 


„ 


100 


uA 


•cc 


Quiescent Power Supply Current 


V cc = Max. 

V, N =■ GND or V cc 


- 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at V C c = 5 -°V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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HIGH-SPEED 
CMOS LOGIC 



ADVANCE 

INFORMATION 

FCTXXXCT 

TTL OUTPUT ONLY SERIES 



FEATURES: 

• FCTXXXCT series 25% faster than FCTAT speeds 

• CMOS devices with TRUE TTL input and output compatibility 

- Voh = 3.3V (typ.) 

- Vol = 0.3V (typ.) 

• Iol up to 64mA (Commercial) and 48mA (Military) 

• CMOS power levels (1mW typical static) 

• JEDEC standard pinout for DIP, SOIC and LCC packages 

• Military Product Compliant to MIL-STD-883, Class B 

• Available in Rad Hard and Rad Tolerant Versions 



DESCRIPTION: 

The FCTXXXCT is a high-speed CMOS logic family designed 
with true TTL level input and output voltages. The reduced voltage 
swing (3.4 Volts rail to rail) results in lower AC switching noise. 
Effectively, the FCTXXXCT products combine the high-speed, low 
power advantages of CMOS logic products. FCTXXXCT is 25% 
faster than FCTA and FCTXXXAT. 

The FCTXXXCT series of CMOS devices are built using ad- 
vanced CEMOS ™, a dual metal CMOS technology. This technol- 
ogy is designed to supply the highest device speeds while main- 
taining CMOS power levels. 



Information on our FCTXXXCT series includes the Absolute 
Maximum Ratings and DC Electrical Characteristics. For more de- 
tailed information on specifications (Pin Description, Block Dia- 
gram, Truth Table and Power Supply Characteristics), refer to the 
appropriate data sheets in the 1989 Data Book Supplement. 
Switching Characteristics are not available at this time. 

Products to be offered: 
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S10-3 



DSC-4064/- 



IDTFCTXXXCT HIGH-SPEED CMOS LOGIC 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm (2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm (3) 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5 to V cc 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


P T 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



CAPACITANCE (T A = +25°c, f = lomhz) 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Outputs and I/O terminals only. 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


V IN = ov ■ 


6 


10 


: PF 


CoUT 


Output Capacitance 


Vqut = 0V 


8 


12 


PF 


c i/o 


I/O Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDTFCTXXXCT HIGH-SPEED CMOS LOGIC 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
Commercial: T A = 0°Cto +70°C;V CC = 5.0V±5% . 
Military: Tx = -55° C to + 125°C; V cc = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.W 


MAX. 


UNIT 


V, H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


v lL 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


. l|H. ' 


, Input HIGH Current 


V cc = Max. 
V, = 2.7V : 


Except I/O Pins 


- 


- 


5 


uA 


I/O Pins 


- 


. -' 


15 


' l|L ■ 


Input LOW Current 


V cc = Max. . 
. V| = .5V 


Except I/O Pins 


- 


-. 


-5 


pA 


I/O Pins 


- 




-15 


bzH 


High Impedance Output Current 


V cc - Max. 


V =2.7V 


_ 


■- 


10 


uA' 


'OZL 


V = .5V. 


. - 


-■■ 


-10 


X 


Input HIGH Current 


V cc = Max.V, = Vcc (Max.) 


- 


- 


100 


uA 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


bs 


Short Circuit Current 


V cc = Max.< 3 >, V = GND 


-60 


- 


-225 


mA 


VoH 


Output HIGH Voltage 


V cc = Min. 


l H=-6mAMIL 
l 0H = -8mACOM'L 


2.4 


3.3 




V 


l 0H = -12mA MIL 
Iol - -15mA COM'L 


2.0 


3.0 


- 


V 


Vol 


Output LOW Voltage 


V cc = Min - 
v .N = V |H orVj L 

Line Drivers 


l OL = 48mA MIL 
t 0L = 64mA COM'L. 


.-.."'. 


0.3 


0.55 


V 


V 0L 


Output LOW Voltage 


V cc = Min. 
V,N = V lH orV lL 

Standard, 3-State, 
and 800 Series 


l L=32mAMlL 
| OL = 48mA COM'L 


- 


0.3 


0.5 


V 


v H 


Input Hysteresis 


V cc = 5V 


, : ' - 


200 


-. 


mV 


'cc 


Quiescent Power Supply Current 


Vcc = Max., \h > GND or \fc c 


- • 


0.2 


1,5 


mA- 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



ETU 
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HIGH-SPEED 
CMOS LOGIC 



ADVANCE 

INFORMATION 

FCTXXXT/AT 

TTL OUTPUT ONLY SERIES 



FEATURES: 

• FCTXXXT series equivalent to FCT and FAST 1 
drive 



speeds and 



FCTXXXAT series equivalent to FCTA speeds and drive 
CMOS devices with TRUE TTL input and output compatibility 

- Voh = 3.3V (typ.) 

- Vol = 0.3V (typ.) 

Iol up to 64mA (Commercial) and 48mA (Military) 
CMOS power levels (1mW typical static) 
JEDEC standard pinout for DIP, SOIC and LCC packages 
Military Product Compliant to MIL-STD-883, Class B 
Available in Rad Hard and Rad Tolerant Versions 



DESCRIPTION: 

The FCTXXXT and FCTXXXAT are high-speed CMOS logic 
products designed with true TTL level input and output voltages. 
The reduced voltage swing (3.4 Volts rail to rail) results in lower AC 
switching noise. Effectively, the FCTXXXT and FCTXXXAT 
products combine the high-speed, low power advantages of 
CMOS logic products with the lower AC switching noise of tradi- 
tional Bipolar logic families. 

The FCTXXXT and FCTXXXAT series of CMOS devices are built 
using advanced CEMOS ™, a dual metal CMOS technology. This 
technology is designed to supply the highest device speeds while 
maintaining CMOS power levels. 



Information on our FCTXXXT and FCTXXXAT series include the 
Absolute Maximum Ratings and DC Electrical Characteristics. For 
more detailed information on specifications (Pin Description, 
Block Diagram, Truth Table and Power Supply and Switching 
Characteristics), refer to the appropriate data sheets in the 1989 
Data Book Supplement. 

Products to be offered: 



IDT54/74FCT240T/AT refer to 
IDT54/74FCT241T/AT refer to 
IDT54/74FCT244T/AT refer to 
IDT54/74FCT245T/AT refer to 
IDT54/74FCT373T/AT refer to 
IDT54/74FCT374T/AT refer to 
IDT54/74FCT540T/AT refer to 
IDT54/74FCT541T/AT refer to 
IDT54/74FCT646T/AT refer to 
IDT54/74FCT821T/AT refer to 
IDT54/74FCT823T/AT refer to 
IDT54/74FCT827T/AT refer to 
IDT54/74FCT841T/AT refer to 
IDT54/74FCT843T/AT refer to 



IDT54/74FCT240/A 
IDT54/74FCT241/A 
IDT54/74FCT244/A 
IDT54/74FCT245/A 
IDT54/74FCT373/A 
IDT54/74FCT374/A 
IDT54/74FCT540/A 
IDT54/74FCT541/A 
IDT54/74FCT646/A 
IDT54/74FCT821/A 
IDT54/74FCT823/A 
IDT54/74FCT827/A 
IDT54/74FCT841/A 
IDT54/74FCT843/A 
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DSC-4067/- 



IDTFCTXXXT/AT HIGH-SPEED CMOS LOGIC 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A = + 25°c, f = i.qmhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm (2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 0) 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER <*> 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


Vin = ov 


6 


10 


PF 


CoUT 


Output Capacitance 


. v 0UT = ov 


8 


12 


PF 


C l/0 


I/O Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other, 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Outputs and I/O terminals only. 
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IDTFCTXXXT/AT HIGH-SPEED CMOS LOGIC 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: T A = 0°Cto + 70°C;V CC = 5.0V±5% 

Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V lL 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH 


Input HIGH Current 


V cc = Max. 
V, = 2.7V 


Except I/O Pins 


- 


- 


5 


uA 


I/O Pins 


- 


- 


15 


IlL 


Input LOW Current 


V cc = Max. 
V, = .5V 


Except I/O Pins 


- 


- 


-5 


uA 


I/O Pins 


- 


- 


-15 


'OZH 


High Impedance Output Current 


V cc - Max. 


V = 2.7V 


- 


- 


10 


uA 


'02L 


V = .5V 


- 


'- 


-10 


'. 


Input HIGH Current 


V cc = Max.V, = V C c (Max.) 


- 


- 


100 


uA 


V IK 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-07 


-1.2 


V 


■os 


Short Circuit Current 


V cc = Max.< 3 ), V = GND 


-60 


- 


-225 


mA 


V H 


Output HIGH Voltage 


V C c = Min. 
V, N =V |H orV |L 


Ioh= -6mA MIL 
I h= -8mA COM'L. 


2.4 


3.3 


- 


V 


I 0H = -12mA MIL. 
I 0L = -15mACOM'L 


2.0 


3.0 


- 


V 


V OL 


Output LOW Voltage 


V cc = Min. 
V, N =V |H orV lL 

Line Drivers 


| 0L = 48mA MIL. 
| 0L = 64mA COM'L 


- 


0.3 


0.55 


V 


Vol 


Output LOW Voltage 


V cc = Min. 

V .N= V IH° r V )L 

Standard, 3-State, 
and 800 Series 


I 0L = 32mA MIL. 
| 0L = 48mA COM'L. 


- 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


V cc = 5V 


- 


200 


- 


mV 


'cc 


Quiescent Power Supply Current 


V cc = Max., Vn ^ GND or \6c 


- 


0.2 


1.5 


mA 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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FAST CMOS 

8-INPUT MULTIPLEXER 



ADVANCE 

INFORMATION 

IDT54/74FCT151T 

IDT54/74FCT151AT 



FEATURES: 

• IDT54/74FCT151T equivalent to FAST™ speed 

• IDT54/74FCT151AT 25% faster than FAST™ speed 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5uW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST ™ (5uA max.) 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT151T is an 8-input multiplexer built using ad- 
vanced CEMOS™, a dual metal CMOS technology. The FCT151T 
has the ability to select one line of data from up to eight sources. It 
can be used as a function generator to generate any logic function 
of four variables. Both assertion and negation outputs are pro- 
vided. 



FUNCTIONAL BLOCK DIAGRAM 




EH 
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DSC-4019/- 



IDT54/74FCT151T/AT FAST CMOS 8-1 N PUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



i 2 C 2 
I0C4 

ZCa 

EC/ 

gndC e 



P16-1 14 

D16-1 13 
S016-1 

& 12 
E16-1 11 



16 U Vcc 
isDU 

my 

DS 



10 US! 

Hs 2 



DIP/SOIC/CERPACK 
TOP VIEW 



INDEX- 







TrLTTTTTlj ^i 
3 2 U 20 19 










h 


P 4 


18 d 


•5 


lo 


P 5 


17 d 


>6 


NC 


be 


L20-2 ie [II 


NC 


Z 


P 7 


i5c:r 


I7 


2 


ba 


14 

9 10 11 12 13 
j— 1 [— j j— 1 |— j r-i J 

111 O O N r 
Z 2 CO t/> 

O 


So 












LCC 
TOP VIEW 





DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 



I1-I7 
S -S 2 

E 
Z 
2 



DESCRIPTION 



Data Inputs 

Select Inputs 

Enable Input (Active LOW) 

Data Output 

Inverted Data Output 



INPUTS 


OUTPUTS 


S2 


S1 


SO 


E 


Z 


Z 


X 


X 


X 


H 


L 


H 


L 


L 


L 




•o 


To 


L 


L 


H 




'1 


h 


L 


H 


L 




l 2 


V 


L 


H 


H 




'3 


's 


H 


L 


L 




U 


I 4 


H 


L 


H 




l 5 


h 


H 


H 


L 




Is 


T 6 


H 


H 


H 




I7 


h 



H = High Voltage Level 
L = Low Voltage Level 
X = Don't care 
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IDT54/74FCT151T/AT FAST CMOS 8-lNPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm (2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


V T erm (3) 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



CAPACITANCE (T A = +25°c,f = lomhz) 








SYMBOL 


PARAMETER* 1 ' 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


6 


10 


PF 


C 0UT 


Output Capacitance 


V OUT = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Output and I/O terminals only. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
Commercial: T A = 0°Cto + 70°C; \^ c = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1> 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


Ml 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 


V cc = Max. 


V, =Vc C 


- 


■ - 


5 


uA 


V, = 2.7V 


_ 


- 


5 <4) 


l,L 


Input LOW Current 


V, = 0.4V 


- 


- 


_ 5 (4) 


V, = GND 


- 


- 


-5 


V.K 


Clamp Diode Voltage 


Vcc = Min., I N = -18mA 


_ 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max.(3), Vo = GND 


-60 


- 


-225 


mA 


Vqh 


Output HIGH Voltage 


V cc = Min. 
v in = v ih or V lL 


l 0H = -6mA MIL. 


2.4 


3.3 


- 


V 


I h= -8mACOM'L. 


2.4 


3.3 


- 


I 0H = -12mA MIL. 


2.0 


3.0 


- 


I 0H = -15mACOM'L 


2.0 


3.0 


- 


V OL 


Output LOW Voltage 


V C c = Min. 
Mn = v ih or V, L 


Iol = 32mA MIL 


- 


0.3 


0.5 


V 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis 


V cc = 5V 


- 


200 


- 


mV 


'cc 


Quiescent Power 
Supply Current 


V cc = Max. 

V IN = GND or Vfcc 


- 


.2 


1.5 


mA 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



eh 
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IDT54/74FCT151T/AT FAST CMOS 8-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V, c = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 01 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


•cc 


Quiescent Power Supply Current 


V cc = Max. 
V, N >V HC ;V IN <V LC 
f, =0 


- 


.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V IN = 3.4V ( 3 ) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current* 4 ' 


V C c= Max. 
Outputs Open 
OE A = OT B = GND 
One Bit Toggling 
50% Duty Cycle 


v IN > V HC 
v, N > v LC 


- 


0.15 


0.25 


mA/ 
MHz 


|. e .... 


Total Power Supply Current ^ 


V cc = Max. 
Outputs Open 
f 1= 10MHz 
50% Duty Cycle 
H = GND 
One Bit Toggling 


V IN > V HC 
V IN > V LC 
(FCT) 


- 


1.7 


4.0 


mA 


V jN = 3.4V 
V IN = GND 


- 


2.0 


5.0 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V| N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. U = In 



■ + 'in 



+ ln 



'C - 'QUIESCENT + 'INPUTS "** 'DYNAMIC 

l c = 'cc + Alec DhN t + 'ccd ( f cp/2 + f, N, ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V IN = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 
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1DT54/74FCT151T/AT FAST CMOS 8-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION (1) 


IDT54/74FCT151T 


IDT54/74FCT151AT 


UNIT 


TYP! 3) 


COM'L. 


MIL. 


TYP< 3> 


COM'L. 


MIL. 


MIN.< 2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
SrgtoZ 


C L = 50pF 
R L = 500Q 


5.0 


1.5 


9.0 


1.5 


10 


- 


- 


- 


- 


- 


ns 


Vlh 

*PHL 


Propagation Delay 
SwtoZ 


7.7 


1.5 


10.5 


1.5 


11.5 


- 


- 


- 


- 


- 


ns 


tpLH 

Vhl 


Propagation Delay 
KtoZ 


4.8 


1.5 


7.0 


1.5 


7.5 


- 


- 


- 


- 


- 


ns 


*plh 
*phl 


Propagation Delay 
EtoZ 


5.4 


1.5 


9.5 


1.5 


11 


- 


- 


- 


- 


- 


ns 


tpm 

tpHL 


Propagation Delay 
In toZ 


2.9 


1.5 


6.5 


1.5 


7.5 


- 


- 


- 


- 


~ 


hs 


Vlh 

tpHL 


Propagation Delay 
"n toZ 


5.2 


1.5 


7.5 


1.5 


9 


- 


- 


- 


- 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



EH 



IDT> 


CXFCT 


XXXXT 


X 


X 






Temp 


. Range 


Device 


3 Type 


Pac 


<age 


Process/ 

Temperature 

Range 
















I 


Blank 
B 


Commercial 






MlL-STD-883, Class B 
















P 


Plastic DIP 
















D 


CERDIP 
















SO 
L 

E 


Small Outline IC 
Leadless Chip Carrier 
CERPACK 


























151 
151A 


8-lnput Multiplexer 












Fast 8-lnput Multiplexer 












54 
74 


-55°Cto +125°C 
















0°Cto +70°C 
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FAST CMOS QUAD 
2-INPUT MULTIPLEXER 



PRELIMINARY 

IDT54/74FCT157T 

IDT54/74FCT157AT 



FEATURES: 

• IDT54/74FCT157T equivalent to FAST™ speed 

• IDT54/74FCT1 57AT 25% faster than FAST ™ speed 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5jjW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT157T/AT is a quad 2-input multiplexer built 
using advanced CEMOS ™, a dual metal CMOS technology. Four 
bits of data can be selected using the common Select and Enable 
inputs. The four buffered outputs present the selected data in the 
true (non-inverting) form. The 1 57 can also be used to generate any 
four of the 16 different functions to two different variables. 



FUNCTIONAL BLOCK DIAGRAM 

-|>-rH> 




CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 



S10-14 



IDT54/74FCT157T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 




GNDE 



DIP/SOIC/CERPACK 
TOP VIEW 



"^ 




_C 


2 U 20 


Hi 
19 








3 




I1A 


P 4 




1 


18 ri 


'oc 


Z A 


P 5 






17 d 


he 


NC 


P 6 




L20-2 


: 16 [IT 


NC 


'OB 


P 7 ' 






15 d 


■Zc 


hB 


111 8 






14 d 


t0D 






9 
r-j 


10 11 12 


13 ' 








ffi 


Q O Q 
2 2 N 
(3 

LCC 


Q 










TOP VIEW 





DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


'0A ~ I OD 


Source Data Inputs 


llA " '1D 


Source 1 Data Inputs 


* 


Enable Input (Active LOW) 


s 


Select Input 


z A - z D 


Outputs 



TRUTH TABLE 



INPUT 


OUTPUT 


1 


S 


lo 


. I| 


2 


H 


X 


X 


X 


L 


L 


H 


X 


L 


L 


L 


H 


X 


H 


H 


L 


L 


L 


X 


L 


L 


L 


H 


X 


H 



H = High voltage level 
L = Low voltage level 
X = Don't care 



EH 
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IDT54/74FCT157T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS ( 



CAPACITANCE (T A = +25°c, f = i.omhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm (2) 


Terminal Voltage 
with Respect to 
GND 


-0.5. to +7.0 


-0.5 to +7.0 


V 


Vter M (3) 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature . 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T"sTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


■out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


.. V IN= 0V 


6 


10 


PF 


C OUT 


Output Capacitance 


V UT= 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Output and I/O terminals only. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC =V CC - 0.2V 



Commercial: T 
Military: T A = 


fc = 0°Cto +70°C;^ = 5.0V±5% 
■55°Cto +125°C;V CC = 5.0V±10% 














SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Yh 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


_ 


V 


V 


Input LOW Level 


Guaranteed Logic Low Level 




- 


0.8 


V 


• llH 


Input HIGH Current 


V cc , - Max. 


V, =Vcc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5 <4) 


IlL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


V, K 


Clamp Diode Voltage 


Vcc = Min., I N = -18mA 


- 


-0.7 


- 


V 


'os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


Mdh 


Output HIGH Voltage 


V cc = Min. 
v in =V| H orV lL 


Ioh = -6mA MIL. 


2.4 


3.3 


- 


V 


I 0H = -8mA COM'L 


2.4 


3.3 


- 


l 0H = -12mA MIL. 


2.0 


3.0 


- 


I 0H = -15mA COM'L 


2.0 


3.0 


- 


Vol 


Output LOW Voltage 


V cc = Min. 
V lN =V| H orV| L 


l 0L = 32mA MIL. 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


V h 


Input Hysteresis 


- 


- 


200 


- 


mV 


'cc 


Quiescent Power 
Supply Current 


V cc = Max. 

V IN =GNDorV cc 


- 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT157T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V;V H c= V cc -0.2V - 



SYMBOL 


PARAMETER 


TEST CONDITIONS {1) 


M1N. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


Vcc = Max. 

v, n >v hc ;V in <Vl C 

f, = 




.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V( 3 ) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current < 4) 


Vcc= Max. 
Outputs Open 
E = GND 
One Bit Toggling 
50% Duty Cycle 


ViN > V HC 
V,n > V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current* 6 * 


Vcc = Max. 
Outputs Open 
U = 10MHz 
50% Duty Cycle 
E = GND 
One Bit Toggling 


Mn > V HC 
Vin > V LC 
(FCT) 


- 


17 


4.0 


mA 


V lN = 3.4V 
V, N = GND 


- 


2.0 


5.0 


Vcc = Max. 
Outputs Open 
h = 2.5MHz 
50%. Duty Cycle 
E = GND 
Four Bits Toggling 


Vin > V HC (6) 
V lN > V LC 
(FCT) 


- 


17 


4.0< 5 > 


V tN = 3.4V(6) 
V, N = GND 


- 


27 


8.0 (5) 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input {V lN = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. ' 



lo 



QUIESCENT + 'INPUTS + 'DYNAMIC 



3.4V) 



l C = 'cc + Mcc D H N T + l CCD (f CP /2 + f, N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V lN 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N | = Number of Inputs at f, 

Ail currents are in milliamps and all frequencies are in megahertz. 



El 
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IDT54/74FCT157T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION 01 


IDT54/74FCT157T 


IDT54/74FCT157AT 


UNIT 


TYpi 3) 


COM'L 


MIL 


TYPi 3) 


COM'L. 


MIL 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
In to Zn 


C L = 50pF 
R L = 500Q 


4.5 


1.5 


6.0 


i.5 


7.5 


- 


- 


- 


- 


- 


ns 


Vlh 

*PHL 


Propagation Delay 
EtoZn 


7.0 


1.5 


10.5 


1.5 


12.0 


- 


- 


- 


- 


- 


ns 


tpLH 
tpHL 


Propagation Delay 
StoZn 


7.5 


1.5 


11.0 


1.5 


12.0 


- 


- 


- 


- 


- 


ns 



NOTES: 

1 . See test circuit and waveforms 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, + 25° C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 


XXXXT 


X 


> 








Temp. 


Range 


Device 


j Type 


Pac 


<age 


Process/ 

Temperature 

Range 




















Blank 
B 


Commercial 








MIL-STD-883, Class B 
















P 


Plastic DIP 
















D 


CERDIP 














SO 


Small Outline IC 














L 
E 


Leadless Chip Carrier 
CERPAK 














157 
151A 


Quad 2-lnput Multiplexer 












Fast Quad 2-lnput Multiplexer 












54 
74 


-55°Cto +125°C 


















0°Cto +70°C 
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FAST CMOS 8-INPUT 

MULTIPLEXER 

(3-STATE) 



PRELIMINARY 

IDT54/74FCT251T 

IDT54/74FCT251AT 



FEATURES: 

• IDT54/74FCT251T equivalent to FAST ™ speed 

• IDT54/74FCT251 AT 25% faster than FAST ™ speed. 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST ™ (5uA max.) 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT251T is an 8-input multiplexer with 3-state 
outputs built using advanced CEMOS™, a dual metal CMOS 
technology. The 251 has the ability to select one line of data from 
up to eight sources. It can be used as a universal function 
generator to generate any logic function of four variables. Both 
assertion and negation outputs are provided. 



FUNCTIONAL BLOCK DIAGRAM 



^~ z 




m 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT251T/AT FAST CMOS 
8-INPUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 



uc 


1 16 


3 Vcc 


I2C 


2 15 


3l4 


I1C 

z C 


3 P16-1 14 

4 D16-1 13 

5 S01 & 6 " 1 12 


3l 5 

Hie 

H 17 


Z C 


6 E16-1 11 


]s 


oE C 


7 10 


US, 


GND E 


8 9 


]s 2 


DIF 


vsoic/cerp; 

TOP VIEW 


\CK 







_^«g^ 


19 








TTLTTTIj" 

3 2 i_i 20 




h 


P 4 


1 


is d 


'5 


lo 


P 5 




17 q 


le 


NC 


be 


L20-2 


16 q 


NC 


2 


P 7 ' 




15 q 


17 


Z 


a a 


9 10 11 12 

n n n n 

UJ Q O N 

B | ^ co 


14 q 

13 
1— 1 

CO 


So 






LCC 
TOP VIEW 





DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


So - S2 


Select Inputs 


or 


3-State Output Enable Input 
(Active LOW) . 


10-17 


Multiplexer Inputs 


z 


3-State Multiplexer Output 


z 


Complementary 3-State Multiplexer 
Output 



TRUTH TABLE 








INPUTS 


OUTPUT 


S2 Si So 


OH 


Z 


Z" 


XXX 


H 


z 


Z 


L L L 


L 


lo 


To 


L L H 


L 


"1 


■Ti 


L H L 


L 


l2 


T 2 


L H H 


L 


I3 


h 


H L L 


L 


l4 


T 4 


H L H 


L 


Is 


h 


H H L 


L 


le 


Te 


H H H 


L 


l 7 


h 



H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 
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IDT54/74FCT251T/AT FAST CMOS 
8-1 N PUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


c lN 


Input Capacitance 


v,N=ov 


6 


10 


PF 


C OUT 


Output Capacitance 


Vout= OV 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Output and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
Commercial: T A = 0°Cto +70°C; v^, = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


_ 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


. - 


- 


0.8 


V 


l|H 


Input HIGH Current 


V cc = Max. 


v, -v cc 


- 


- 


5 


PA 


V, = 2.7V 


- 


- 


5< 4 > 


»IL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


loz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10 


V = 0.5V 


- 


- 


-10 


V = GND 


- 


- 


-10 


V,K 


Clamp Diode Voltage 


V cc =Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


bs 


Short Circuit Current 


V cc = Max.< 3 >, V = GND 


-60 


- 


-225 


mA 


YoH 


Output HIGH Voltage 


V cc = Min. 
v iN=V |H orV |L 


l 0H = -6mA MIL. 


2.4 


3.3 


- 


V 


!oh= -8mACOM'L 


2.4 


3.3 


- 


l 0H = -12mA MIL 


2.0 


3.0 


- 


l 0L = -15mACOM'L 


2.0 


3.0 


, - 


V 0L 


Output LOW Voltage 


V cc = Min. 
V, N = V IH orV lL 


l 0L = 32mA MIL 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis 


- 


- 


200 


- 


mV 


Ice 


Quiescent Power 
Supply Current 


V cc = Max. 

V IN =GNDorV cc 


- 


0.2 


1.5 


mA 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



m 
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IDT54/74FCT251T/AT FAST CMOS 
8-INPUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER 

Vuc.-0.2V; 



SUPPLY CHARACTERISTICS 

Vhc = V cc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc « Max. 

v l N>v H c;v IN <v LC 

f, = 


- 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V( 3 ) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current (4) 


V C c= Max. 
Outputs Open 
UE = GND 
One Bit Toggling 
50% Duty Cycle 


Vin > V HC 
V lN > V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current* 6 ' 


Vcc = Max. 
Outputs Open 
h = 10MHz 
50% Duty Cycle 
0~E = GND 
One Bit Toggling 


Vin > V HC 
V, N > V LC 
(FCT) 


- 


1.7 


4.0 


mA 


V IN = 3.4V 
V, N = GND 


- 


2.0 


5.0 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. In = 



QUIESCENT 



+ Iin 



INPUTS + 'DYNAMIC 



l c = 'cc + Alec D H N T + l CCD (f CP /2 + f, N, ) 

'cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 



^H 



Duty Cycle for TTL Inputs High 



3.4V) 



N T = Number of TTL Inputs at D H 

Iccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f C p - Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N | = Number of Inputs at f ( 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT251T/AT FAST CMOS 
8-INPUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT251T 


IDT54/74FCT251AT 


UNIT 


typ! 3) 


COM'L 


MIL 


typ! 3) 


COM'L 


MIL 


MIN.< 2) 


MAX. 


MtN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
S N toZ 


C L = 50pF 
R L = 500Q 


5.9 


1.5 


9.0 


1.5 


9.5 


- 


-, 


- 


- 


- 


ns 


tpi_H 

tpHL 


Propagation Delay 
Sm to Z 


9.5 


1.5 


11.0 


1.5 


14 


- 


- 


- 


- 


- 


ns 


tpHL 

*plh 


Propagation Delay 
l N toZ 


4.0 


1.5 


7.0 


1.5 


8.0 


- 


- 


- 


- 


- 


ns 


tpLH 

tpHL 


Propagation Delay 
l N toZ 


7.0 


1.5 


7.0 


1.5 


8.0 


- 


- 


- 


- 


- 


ns 


tPZH 
tPZL 


Output Enable Time 
C^toZ 


6.4 


1.5 


9.0 


1.5 


10.0 


- 


- 


- 


- 


- 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEtoZ 


5.0 


1.5 


7.5 


1.5 


8.5 


- 


- 


- 


- 


- 


ns 


tPZH 
tPZL 


Output Enable Time 
OE~ to Z 


6.7 


1.5 


9.0 


1.5 


10.0 


- 


- 


- 


- 


- 


ns 


tPHZ 
tPLZ 


Output Disable Time 
C^toZ 


4.5 


1.5 


7.0 


1.5 


7.0 


- 


- 


- 


- 


- 


ns 



NOTES: 

1 . See test circuit and waveforms 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, + 25° C ambient and maximum loading. 



ORDERING INFORMATION 



IDT 



IDTXXFCT 



XXXXT 



Temp. Range Device Type Package 



Process/ 

Temperature 

Range 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 
D 
SO 

L 
E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPAK 


251 
251 A 


8-lnput Multiplexer 
Fast 8-lnput Multiplexer 


54 
74 


-55°Cto + 125°C 
0°Cto +70°C 
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FAST CMOS QUAD 
2-INPUT MULTIPLEXER 
(3-STATE) 



PRELIMINARY 

IDT 54/74FCT257T 

IDT 54/74FCT257AT 



FEATURES: 

• IDT54/74FCT257T equivalent to FAST™ speed 

• IDT54/74FCT257AT 25% Faster than FAST™ 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• | 0L = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5uW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT257T/AT is a quad 2-input multiplexer built 
using advanced CEMOS ™, a dual metal CMOS technology. Four 
bits of data can be selected using the Common Data Select inputs. 
The four outputs present the selected data in the true (non-invert- 
ing) form. The outputs may be switched to a high impedance state 
with HIGH on Output Enable (OE) input, allowing for direct inter- 
face with bus-oriented systems. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1969 Integrated Device Technology. Inc. 
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IDT54/74FCT257T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 




DIP/SOIC/CERPACK 
TOP VIEW 
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DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


S 


Common Data Select Input 


OE 


3-State Output Enable Input (Active LOW) 


'OA " 'OD 


Source Data Inputs 


llA" llD 


Source 1 Data Inputs 


z A -z D 


3-State Multiplexer Outputs 



TRUTH TABLE 



INPUTS 


OUTPUT 


OE" 


S 


lo 


h 


z N 


H 


X 


X 


X 


z 


L 


H 


X 


L 


L 


L 


H 


X 


H 


H 


L 


L 


L 


X 


L 


L 


L 


H 


X 


H 



H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High-impedance (OFF) s 



eh 
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IDT54/74FCT257T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A - +25° c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


V (3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +V CC 


-0.5 to +V CC 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to + 135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


6 


10 


PF 


C OUT 


Output Capacitance 


V OUT= 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and Vc C Terminals Only. 

3. Output and I/O Terminals Only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC =V CC - 0.2V 
Commercial: T A = 0°Cto + 70°^^ = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS (D 


MIN. 


TYP.W 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 


V cc - Max. 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


. '«. ' 


Input LOW Current 


V, = 0.5V 




- 


-5< 4 ) 


V, = GND 


- 


- 


-5 


loz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- 


10 


PA 


V = 2.7V 


- 


-. 


10< 4 > 


V = 0.5V 


- . 


- 


-10 (4 > 


V = GND 


- 


_ 


-10 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max.< 3 >, V = GND 


-60 


-120 


- 


mA 


VoH 


Output HIGH Voltage 


V C c = Min - 
v in = V| H or V| L 


l OH = -6mA MIL. 


2.4 


3.3 


- 


V 


I 0H = -8mA COM'L 


2.4 


3.3 


- 


l 0H = -12mA MIL 


2.0 


3.0 


- 


l 0H = -15mA COM'L. 


2.0 


3.0 


- 


Vol 


Output LOW Voltage 


V cc = Min. 
Vin = V IHOrV| L 


I 0L = 32mA MIL 


- 


0.3 


0.5 


l 0L = 48mA COM'L. 


- 


0.3 


0.5 


v H 


Input Hysteresis 


- 


- 


200 


- 


mV 


'cc 


Quiescent Power Supply Current 


V cc = MAX., V| N = GND or V cc 




0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Mx = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT257T/AT FAST CMOS 
QUAD 2-1 N PUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC =V CC - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


•cc . 


Quiescent Power Supply Current 


V cc = Max. 

v lN >v HC ;v !N <v LC 

f, = 


- 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V| N = 3.4VP) 


- 


' 0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current W 


V C c= Max. 
Outputs Open 
OF = GND 
One Bit Toggling . 
50% Duty Cycle 


Vn > v HC 
V,n > V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current* 6 ' 


V cc = Max. 
Outputs Open 
f,= 10MHz 
50% Duty Cycle 
0~E" = GND 
One Bit Toggling 


Vin > Mic 
. v, N > V LC 
(FCT) 


- 


17 


4.0 


mA 


V IN = 3.4V 
V, N = GND 


- 


2.0 


5.0 


V cc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OE = GND 
Four Bits Toggling 


Vin > Vhc 
v IN > V LC 
(FCT) 


- 


1.7 


4.0< 5 > 


V lN = 3.4V 
V, N = GND 


- 


2.7 


8.0 (5) 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V C c or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. I c 



QUIESCENT ' 



+ l n 



lc = Ice + Alec D H N T + I C CD ( f cp/2 + f, N, ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N. "" ' "" " " 



3.4V) 



T - Number of TTL Inputs at D H 
ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 



eh 



f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f, 

All currents are in mitliamps and all frequencies are in megahertz. 
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IDT54/74FCT257T/AT FAST CMOS 
QUAD 2-INPUT MULTIPLEXER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT257T 


IDT54/74FCT257AT 


UNIT 


TYP! 3) 


COM'L 


MIL 


typ! 3) 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2 > 


max: 


MIN. (2) 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
: tpHL 


Propagation Delay 
iNtoZw 


C L = 50pF 
R L = 500Q 


4.5 


1.5 


5.0 


1.5 


8.0 


- 


- 


- 


- 


- 


ns 


tpu-i 


Propagation Delay 
StoZ N 


7.5 


1.5 


10.5 


1.5 


12.0 




- 


- 


'" - 


.'■•'"' 


ns 


*PZH 
tpZL 


Output Enable Time 


6.0 


1.5 


8.5 


1.5 


10.0 


- 


- 


- 


- 


- 


ns 


*HZ 
*LZ 


Output Disable Time 


4.3 


1.5 


6.0 


1.5 


8.0 




- 


- 


- 


- 


ns 



NOTES: 

1. See test circuit and waveforms 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, + 25° C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 


XXXXT 


X 


> 








Temp. 


Range 


Device 


sType 


Pac 


<age 


Process/ 

Temperature 

Range 




















Blank 
B 


Commercial 








MIL-STD-883, Class B 
















P 
D 
SO 

L 
E 


Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPAK 






















257 
257A 


CMOS Quad 2-lnput IV 












Fast CMOS Quad 2-ln| 












54 
74 


-55°Cto+125°C 


















0°Cto +70°C 
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FAST CMOS OCTAL 
BUS TRANSCEIVER 
(3-STATE) 



PRELIMINARY 
IDT 54/74FCT620T/AT 
IDT 54/74FCT623T/AT 



FEATURES: 

• IDT54/74FCT620/623 equivalent to FAST ™ speed 

• IDT54/74FCT620AT/623AT 25% faster than FAST ™ speed 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• l 0L = 64mA (Commercial) and 48mA (Military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• J ED EC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to M1L-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT623 is a non-inverting octal transceiver with 
3-state bus-driving outputs in both the send and receive directions. 
The outputs are capable of sinking 64mA and sourcing up to 
15mA, providing very good capacitive drive characteristics. 

These octal bus transceivers are designed for asynchronous 
two-way communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

The 'FCT620 is the inverting option of the 'FCT623. 



FUNCTIONAL BLOCK DIAGRAM 



Sba-<{>- 

GAB [> — .► 



A 2 - 



A 7 - 



'FCT623T is the non-inverting option. 

CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT620T/AT AND IDT54/74FCT623T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 



GAB c 

A1C2 
A 2 [I 3 
A 3 C ^ 
A 4 [5 
A 5 Ce 
A 6 E7 
A 7 C 8 
A 8 C9 
GND C 10 



20 

19 
18 

P20-1 17 
D20-1 t 6 
S020-2 

& 1 5 
E20-1 14 

13 
12 
11 



U Vcc 

U 5ba 

B 2 

B 3 
B 4 
B 5 
B 6 
B 7 
B 8 



DIP/SOIC/CERPACK 
TOP VIEW 




DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 


DESCRIPTION 


Gba, gab 


Enable Inputs 


Ai-A 8 


A Inputs or 3-State Outputs 


B) -B 8 


B Inputs of 3-State Outputs 



ENABLE 


INPUTS 


FUNCTION 


?SBA 


GAB 


'FCT620 


'FCT623 


L 


L 


E data to A bus 


B data to A bus 


H 


H 


A~ data to B bus 


A data to B bus 


H 


L 


Z 


Z 


L 


H 


B" data to A bus 
A~ data to B bus 


B data to A bus 
A data to B bus 



H = High voltage level 
L = Low voltage level 
Z = High-impedance (OFF) state 
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IDT54/74FCT620T/AT AND IDT54/74FCT623T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS { 



CAPACITANCE (T A = +25»c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V T erm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm^ 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5 to V cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt . 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER <*> 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


v, N -ov 


6 


10 


PF 


C l/0 


Output Capacitance 


V OUT= 0V 


8 


12 


pF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input & V cc terminals. 

3. Output & I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC =V CC - 0.2V 
Commercial: T A = 0°Cto +70°C;\k c = 5.0V±5% 
Military: T A = -55°C to +125°C;V CC =5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS (D 


MIN. 


TYP.(2) 


MAX. 


UNIT 


Yh 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V IL 


Input LOW Level 


Guaranteed Logic Low Level 


- 




0.8 


V 


l|H 


Input HIGH Current 
(Except I/O pins) 


V cc = Max. 


V, =V CC 


- 


- 


5 


uA 


V, = 2.7V 




- 


5< 4 > 


"lL 


Input LOW Current 
{Except I/O pins) 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


"lH 


Input HIGH Current 
(I/O pin only) 


V cc = Max. 


V = V cc 


- 


- 


15 


uA 


V = 2.7V 


- 


- 


15* 4 * 


'lL 


Input LOW Current 
(I/O pins only) 


V = 0.5V 


- 




-15< 4) 


V = GND 


- 


- 


-15 


V.K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max.< 3 ), V = GND 


-60 


-120 


- 


mA 


Mdh 


Output HIGH Voltage 


V cc = Min. 
Vn =YHorV, L 


l 0H = -6mA MIL 


2.4 


3.3 


- 


V 


l 0H = -8mA COM'L 


2.4 


3.3 


- 


l 0H = -12mA MIL. 


2.0 


3.0 


- 


I 0H = -15mA COM'L 


2.0 


3.0 


- 


Vol 


Output LOW Voltage 


V cc = Min. 

V|N = V IHOrV| L 


l 0L = 48mA MIL. 


- 


0.3 


0.55 


| 0L = 64mA COM'L 


- 


0.3 


0.55 


v H 


Input Hysteresis 


- 


- 


200 


- 


mV 


•cc 


Quiescent Power Supply Current 


Vcc = MAX., V, N = GND or V cc 




0.2 


1.5 


mA 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc - 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. ____ 



d 
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IDT54/74FCT620T/AT AND IDT54/74FCT623T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC - 2.0V; V HC «= Vcc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2) 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


Vcc= Max. 

V, N >V HC ;V IN <V L c 

1,-0 


- 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vqc^ Max. 
V, N = 3.4VP) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current* 4 * 


V cc = Max. 
Outputs Open 
OT A = OT B = GND 
One Input Toggling 
50% Duty Cycle 


Vin > V HC 
Vin > V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current ( 6 ) 


V cc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OT A = OE B = GND 
One Bit Toggling 


V,n > V HC 
V,n > V LC 
(FCT) 


- 


1.7 


4.0 


mA 


V, N = 3.4V 
V IN = GND 


- 


2.2 


6.0 


V cc = Max. 
Outputs Open 
U = 2.5MHz 
50% Duty Cycle 
OT A = 0E B = GND 
Eight Bits Toggling 


V| N > V HC (6) 
V, N > V LC 
(FCT) 


- 


3.95 


7.8< 5 > 


V IN = 3.4V(6) 
V, N = GND 


- 


6.2 


16.8 (5) 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



le »lo 



+ IlK 



; + In 



l c « l cc + Alec DhN t + »ccd (fcp/2 + fi N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V )N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd ~ Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f C p = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N, = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT620T/AT AND IDT54/74FCT623T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT620T («> 


IDT54/74FCT620AT («) 


UNIT 


TYpi 3) 


COM'L 


MIL 


TYP?> 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


M1N.< 2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
An to Bn 


q_ = 50pF 
R L = 500Q 


3.5 


1.5 


7.0 


1.5 


8.0 


- 


- 


- 


- 


- 


ns 


tpLH 
tpHL 


Propagation Delay 
BntoAn 


3.5 


1.5 


7.0 


1.5 


8.0 


- 


- 


- 


- 


- 


ns 


VZH 
tpZL 


Output Enable Time 
GBA to An 


6.5 


1.5 


9.0 


1.5 


10.0 


- 


- 


- 


- 


- 


ns 


*PHZ 
tp|_z 


Output Disable Time 
G~BA to An 


4.5 


1.5 


8.0 


1.5 


9.0 


- 


- 


- 


- 


- 


ns 


*PZH 
tpZL 


Output Enable Time 
GAB to Bn 


6.5 


1.5 


9.0 


1.5 


10.5 


- 


- 


- 


- 


- 


ns 


tpHZ 
*PLZ 


Output Disable Time 
GAB to Bn 


5.0 


1.5 


8.0 


1.5 


9.0 


- 


- 


- 


- 


- 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc - 5.0V, + 25°C ambient and maximum loading. 

4. These are preliminary numbers only. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION ' 


IDT54/74FCT623T (*> 


IDT54/74FCT623AT <«> 


UNIT 


typ! 3) 


COM'L. 


MIL 


typ! 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN. {2 > 


MAX. 


MIN.< 2 > 


MAX. 


Vlh 

tpHL 


Propagation Delay 
An to Bn 


C L = 50pF 
R L = 500Q 


4.0 


1.5 


7.5 


1.5 


9.0 


- 


- 


- 


- 


- 


ns 


*PLH 

tpHL 


Propagation Delay 
Bn to An 


4.0 


1.5 


7.5 


1.5 


9.5 


- 


- 


- 


- 


. - 


ns 


*PZH 
tpZL 


Output Enable Time 
G"BA to An 


6.5 


1.5 


9.0 


1.5 


10.0 


- 


- 


- 


- 


- 


ns 


tpHZ 
tpLZ 


Output Disable Time 
GBA to An 


5.0 


1.5 


8.0 


1.5 


9.0 


- 


- 


- 


- 


- 


ns 


tpZH 

tpZL 


Output Enable Time 
GAB to Bn 


6.5 


1.5 


9.0 


1.5 


10.5 


- 


- 


- 


- 


~ 


ns 


tpHZ 
tpi_Z 


Output Disable Time 
GAB to Bn 


5.0 


1.5 


8.0 


1.5 


9.0 


- 


- 


- 


- 


- 


ns 



na 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, + 25°C ambient and maximum loading. 

4. These are preliminary numbers only. 
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IDT54/74FCT620T/AT AND IDT54/74FCT623T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



IDTXXFCT 



XXXXT 



Temp. Range Device Type Package 



Process/ 

Temperature 

Range 



Blank 
B 



P 
D 

SO 
L 

E 



620 
620A 
623 
623A 

I 54 
I 74 



Commercial 
MIL-STD-883, Class B 



Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Cam'er 

CERPACK 



Octal Bus Transceiver (Non-Inverting) 
Fast Octal Bus Transceiver (Non-Inverting) 
Octal Bus Transceiver (Inverting) 
Fast Octal Bus Transceiver (Inverting) 

-55°Cto +125°C 
0°Cto+70°C 
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FAST CMOS OCTAL 
BUS TRANSCEIVER 
(OPEN DRAIN) 



PRELIMINARY 
IDT 54/74FCT621T/AT 
IDT 54/74FCT622T/AT 



FEATURES: 

• IDT54/74FCT621/622 equivalent to FAST ™ speed 

• IDT54/74FCT621/622A 25% faster than FAST™ speed 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• Iol= 64mA (commercial) and 48mA (military) 

• CMOS power levels (5|jW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST ™ (5uA max.) 

• J ED EC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT621 is an octal transceiver with non- inverting 
Open-Drain bus compatible outputs in both send and receive di- 
rections. The outputs are capable of sinking 64mA, providing very 
good capacitive drive characteristics. These octal bus transceivers 
are designed for asynchronous two-way communication between 
data buses. The control function implementation allows for 
maximum flexibility in timing. The 'FCT622 is the inverting option 
of the '621. 

The dual-enable configuration can be used to disable the de- 
vice and isolate the buses or, by simultaneously enabling GBA & 
GAB, to store data. 



FUNCTIONAL BLOCK DIAGRAM 



GAB 



*'FCT622T is inverting option of the 'FCT621T 

CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



GBA 



"S3 






3D- 



^°T 



&3 



3d4 



5> 



—S3 



'FCT621T 



B 2 



B 3 



B 4 



M 



Be 



B7 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT621/622 FAST CMOS 

OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



GAB E 


1 20 


DVcc 


A,C 


2 19 


D^BA 


A 2 C 


3 18 


3B, 


A 3 E 


4 P20-1, 17 


:b z 


A 4 C 


_ D20-1, 16 
5 SO20-2 16 


:b 3 


A 5 C 


6 & 15 


JB 4 


A 6 C 


7 E20 " 1 14 


:b 5 


A 7 C 


6 13 


Db 6 


A 8 C 


9 12 


:b 7 


GND E 


10 11 


:b 8 


Dll 


VSOIC/CERP; 


VCK 




TOP VIEW 





INDEX- 



co .. < 

r*j ^ < o m 

< < O ^ K3 




DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 


DESCRIPTION 


G"BA, GAB 
Ai-A e 
B^ -B 8 


Enable Inputs 

A inputs or open drain outputs 

B inputs or open drain outputs 



ENABLE 


INPUTS 


FUNCTIION 


G"BA 


GAB 


TCT621 


'FCT622 


L 


L 


B data to A bus 


B data to A bus 


H 


H 


A data to B bus 


A~ data to b bus 


H 


L 


OFF 


OFF 


L 


H 


B data to A bus 
A data to B bus 


B~ data to A bus 
A data to B bus 



H = High Voltage Level 
L = Low Voltage Level 
OFF - High if pull-up resistor is connected to Open-Collector output 
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1DT54/74FCT621/622 FAST CMOS 
OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS* 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V T erm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm< 3 > 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


^STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


•out 


DC Output Current 


120 


120 


mA 



CAPACITANCE (T A = +25° c. f = . lomhz) 








SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v lN =ov 


6 


10 


P F 


C l/0 


I/O Capacitance 


V OUT = 0V 


8 


12 



NOTE: 

1. This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Input and V cc terminals. 

3. Output and I/O terminals. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 



V LC = 0.2V; V HC = V cc - 0.2V 



Commercial: T A = 0°Cto + 70°^^ = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 














SYMBOL 


PARAMETER 


TEST CONDITIONS* 1 ) 


MIN. 


TYP.<2) 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


-■ 


- 


V 


V 


Input LOW Level 


Guaranteed Logic Low Level 


- 


_ 


0.8 


V 


'iH 


Input HIGH Current 
{Except I/O pins) 


V cc = Max. 


■v, =v cc 


- 


- 


5 


UA 


V, = 2.7V 


- 


- 


5< 4 > 


•iL 


Input LOW Current 
(Except I/O pins) 


V[ = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


llH 


Input High Current 
(I/O pins only) 


V cc = Max. 


V = Vcc 


- 


- 


15 


MA 


V = 2.7V 


- 


- 


15< 4 > 


I.L 


Input Low Current 
(I/O pins only) 


V - 0.5V 


- 


- 


-15< 4) 


V = GND 


- 


- 


-15 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'oH 


Output HIGH Current 


V cc = Max. 
Vin = v ih or V IL 


V H =V CC (Max.) 


- 


- 


20 


UA 


Vol 


Output LOW Voltage 


V cc = Min. 
Vin = V| H or V lL 


I 0L = 48mA MIL. 


- 


0.3 


0.5 


V 


I 0L = 64mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis 


- 


- 


200 


- 


mV 


'cc 


Quiescent Power 
Supply Current 


V cc = Max- 
V, N =GNDorVc C 




0.2 


1.5 


mA 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 50V . +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



En 
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IDT54/74FCT621/622 FAST CMOS 

OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V;V HC = V CC -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 

V| N ^Vhc'-V^ < V LC 

f cP = f, = 


- 


.2 


1.5 


mA 


Al cc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4VO) 


- 


0.5 


2.0 


mA 


IcCD 


Dynamic Power Supply Current^ 


V C c= Max. 

Outputs Open 

GBA = GAB = GNDorV C c 

One Bit Toggling 

50% Duty Cycle 


Vin > V HC 
V,n > V LC 


- 


0.15 


0.25 


mA/ 
MHz 


'c 


Total Power Supply Current* 6 ' 


V C c = Max. 

Outputs Open 

G~BA = GAB = GNDorVcc 

One Bit Toggling 

atf, = 10MHz 

50% Duty Cycle 


Vin > V HC 
V lN > V LC 
(FCT) 


- 


1.7 


4.0 


mA 


V IN = 3.4V 
V, N = GND 


- 


2.2 


. 6.0 


Vcc = Max. 

Outputs Open 

GBA = GAB = GNDorVcc 

Eight Bits Toggling 

atf, = 2.5MHz 

50% Duty Cycle 


V IN > V HC 
V,n > V LC 
(FCT) 




. 3.2 


6.5< 5 > 


V, N = 3.4V 
V, N = GND 


- 


5.2 


14.5 (5) 



NOTES: 



1. 
2. 
3. 
4. 
5. 
6. U 



For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

Typical values are at V cc = 5.0V, +25° C ambient and maximum loading. 

Per TTL driven input (V, N = 3.4V); all other inputs at V C c or GND. 

This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



QUIESCENT 



+ >i 



'inputs + 'dynamic 



3.4V) 



l c = 'cc + Alcc D H N T + l CCD (f CP /2 + f, N, ) 

'cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

•ccd - Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f | 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT621/622 FAST CMOS 

OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION (1) 


IDT54/74FCT621 


IDT54/74FCT621A 


UNIT 


typ! 3) 


COM'L 


MIL 


typ! 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN» 


MAX. 


MIN.< 2) 


MAX. 


MIN. (2) 


MAX. 


*PLH 

tpHL 


Propagation Delay 
AtoB 


o o 

II .II 
o OC 


9.5 


5.5 


13.0 


- 


- 


- 


- 


- 


- 


- 


ns 


6.0 


1.5 


8.5 


*PLH 
tpHL 


Propagation Delay 
BtoA 


9.0 


5.5 . 


12.5 


- 


- 


_ 


- 


- 


_ 


- 


ns 


5.5 


1.5 


8.0 


tpLH 
tpHL 


Propagation Delay 
GBAtoA 


10.0 


5.5 


14.0 


- 


- 


- 


- 


- 


- 


-■■ 


ns 


6.5 


1.5 


11.0 


tpLH 


Propagation Delay 
GAB to B 


12.0 


6.0 


17.0 


- 


- 


- 


- 


■ - 


- 


- 


ns 


6.5 


1.5 


10.0 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION™ 


IDT54/74FCT622 


IDT54/74FCT622A 


UNIT 


typ! 3) 


COM'L. 


MIL 


typ! 3) 


COM'L 


MIL 


MIN. (2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN. (2) 


MAX. 


tpLH 
tpHL 


Propagation Delay 
AtoB 


C L = 50pF 
R L = 500O 


11.0 


8.0 


13.5 


- 


- 


- 


- 


- 


- 


-' 


ns 


4.0 


1.5 


6.0 


*plh 

tpHL 


Propagation Delay 
B to A 


10.0 


7.5 


12.5 


- 


- 


- 


- 


- 


- 


_.: 


ns * 


3.5 


1.5 


5.5 


tpLH 
tpHL 


Propagation Delay 
G~BA to A 


10.5 


8.0 


12.5 


- 


- 


- 


- 


- 


-, 


" 


ns 


6.0 


1.5 


10.5 


tp|_H 


Propagation Delay 
GAB to B 


12.5 


10.0 


15.5 


- 


- 


- 


- 


~ 


-■ 


- 


ns 


5.5 


1.5 


9.5 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



EH 



IDTXXFCT 


XXXT 


X X 






Temp 


Range 


Device 


j Type 


Pac 


<age Proc 


ess 


















Blank 
B 


Commercial 








MIL-STD-883, Class B 














P 
D 
SO 

L 
E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


















621 
621 A 
622 
622A 


Octal Bus Transceiver 
Fast Octal Bus Transceiver 










Octal Bus Transceiver (Inverting) 
Fast Octal Bus Transceiver (Inverting) 










54 
74 


-SS^Cto +125°C 
















0°Cto+70°C 



SI 0-39 




FAST CMOS 
OCTAL REGISTERED 
TRANSCEIVERS 



IDT 29FCT52A/B 
IDT 29FCT53A/B 

(Replaces 

39C52/B and 39C53/B) : . 



FEATURES: 

• Equivalent' to AMD's Am2952/53 and Fairchild's 29F52/53 in 
pinout/function 

• IDT29FCT52A/53A equivalent to FAST™ speed; 
IDT29FCT52B/53B 25% faster than FAST™ 

• Iol = 64mA (commercial) and 48mA (military) 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• CMOS power levels {5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Available in 24-pin DIP, SOIC, 28-pin LCC and PLCC with 
J ED EC standard pinout 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT29FCT52 and IDT29FCT53 are 8-bit registered trans- 
ceivers manufactured using advanced CEMOS™ , a dual-metal 
CMOS technology. Two 8-bit back-to-back registers store data 
flowing in both directions between two bidirectional buses. Sepa- 
rate clock, clock enable and 3-state output enable signals are pro- 
vided for each register. Both A outputs and B outputs are guaran- 
teed to sink 64mA. 

The IDT29FCT52 is a non-inverting option of the IDT29FCT53. 



FUNCTIONAL BLOCK DIAGRAM 



CPA ■ 

A " 

Ai ■ 

A 2 ■ 

A 3 ■ 

A 4 • 

A 5 ■ 

A 6 ■ 

A 7 ■ 



OEA 



-0- 




D CECPQ 


Di 


Qi 


D 2 


Q 2 


D 3 


Q 3 


D 4 


4 


o 5 


Q 5 


D 6 


Q 6 


D 7 


07 


Qo 


D 


Oi 


D, 


2 


D 2 


Q 3 


D 3 


o 4 


D 4 


o 5 


D 5 


Q fi 


D 6 



J 7CECP U 7 



o- 



0^B 

Bo 
Bi 
B 2 

B 3 
B 4 
B 5 
Be' 
B 7 



CPB 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Company 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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IDT29FCT52A/B/IDT29FCT53A/B FAST 
CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIALTEMPERATURE RANGES 



PIN CONFIGURATIONS 



B 7 C 


1 




24 


3 


B 6 C 


2 




23 


3 


B 5 C 


3 




22 


3 


B 4 C 


4 




21 


3 


B3C 


5 


P24-1, 


20 


3 


B 2 C 


6 


D24-1, 


19 


3 


B,C 




E24-1 


18 


3 


BoC 


8 


S024-2 


17 


3 


OEB C 


9 




16 


3 


CPA D 


10 




15 


3 


UEAn 


11 




14 


3 


GND C 


12 




13 


3 



Vcc 

A 7 

A 6 

A 5 

A 4 

A3 

A 2 

A1 

Ap 

OEA 

CPB 

UEB 



INDEX- 



m to k O At- 

mm m 2 ;> < 



DIP/CERPACK/SOIC 
TOP VIEW 




PIN DESCRIPTION 



NAME 


I/O 


DESCRIPTION 


A0-7 


I/O 


Eight bidirectional tines carrying the A Register 
inputs or B Register outputs. 


Bo-7 


I/O 


Eight bidirectional lines carrying the B Register 
inputs or A Register outputs. 


CPA 


I 


Clock for the A Register. When 0EA is LOW, 
data is entered into the A Register on the LOW- 
to-HIGH transition of the CPA signal. 


CEA 


I 


Clock Enable for the A Register. When CEA is 
LOW, data is entered into the A Register on the 
LOW-to-HIGH transition of the CPA signal. When 
CEA is HIGH, the A Register holds its contents, 
regardless of CPA signal transitions. 


o£g 


1 


Output Enable for the A Register. When OEB is 
LOW, the A Register outputs are enabled onto 
the B0-7 lines. When OEH is HIGH, the B0-7 out- 
puts are in the high impedance state. 


CPB 


1 


Clock for the B Register. When CEB is LOW, 
data is entered into the B Register on the LOW- 
to-HIGH transition of the CPB signal. 


CEB 


' 


Clock Enable for the B Register. When CEB is 
LOW, data is entered into the B Register on the 
LOW-to-HIGH transition of the CPB signal. When 
CEB is HIGH, the B Register holds its contents, 
regardless of CPB signal transitions. 


OEA 


1 


Output Enable for the B Register. When OEA is 
LOW, the B Register outputs are enabled onto 
the A _ 7 lines; When OEA is HIGH, the A _ 7 
outputs are in the high impedance state. 



REGISTER FUNCTION TAB 
(Applies to A or B Register 


LE 

);■■ 




INPUTS 


INTERNAL 
Q 


FUNCTION 


D 


CP 


CH 


X 


X 


H .'." 


NC 


Hold Data 


L 
H 


t 

t 


L 
L 


L 
H 


Load Data 



OUTPUT CONTROL 



OE 


INTERNAL 


Y-OUTPUTS 


FUNCTION 


Q 


IDT29FCT52A/B 


IDT29FCT53A/B 


H 


X 


Z 


Z 


Disable Outputs 


L 

L 


L 
H 


L 
H 


H 
L 


Enable Outputs 



EH 



S10-41 



IDT29FCT52A/B/IDT29FCT53A/B FAST 
CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS <1) 



CAPACITANCE (T A = +25°c, f = i.omhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V T ERM< 2 » 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


V TE rm< 3 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to V cc 


-0.5 to Vfcc 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


o C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


V, N =0V 


6 


10 


PF 


Ci/o 


I/O Capacitance 


Vout= 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is notimplied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and V C c terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 



V, c = 0.2V; V HO = V n , 



-0.2V 



Commercial: T 
Military: T A = ■ 


v « 0°C to +70°C; V cc = 5.0V±5% 
55°Cto +125°C;Vc C = 5.0V±10% 














SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V, H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V, L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current (Except I/O pins) 


V cc - Max. 


V,=V C c .. 


- . 


- : 


5 


uA 


V, = 2.7V (4 > 


- 


- 


5 


•lL 


Input LOW Current (Except I/O pins) 


V, = 0.5V< 4 > 


- 


- 


-5 


V, = GND 


- 


~ 


-5 


llH 


Input HIGH Current (I/O pins only) 


V cc = Max. 


V,=V C c 


- 


- 


15 


pA 


V, = 2.7V< 4 > 


- 


-. 


15 


k 


Input LOW Current (I/O pins only) 


V,. = 0.5V W 


.'- 


- 


-15 


V, = GND 


- 


— . 


-15 


VlK 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max.,< 3 >V = GND 


-60 


-120 


- 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, V lN = V LC or V HC . Ioh = ~32uA 


V H c 


Vcc 


- 


V 


V cc = Min. 
V, N = V jH or V, L 


l 0H = -300uA 


' v HC 


Vcc 


- 


l 0H = -15mA MIL 


2.4 


4.0 


■ - 


l 0H = -24mA COM'L 


2.4 


4.0 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V jN = V LC or V HC , l 0L = 300uA 


.- 


GND 


Vlc 


V 


V C c = Mm- 
V| N = Mh or V| L 


l 0L = 300uA 


- 


GND 


v LC 


| 0L = 48mA MIL 


_ 


0.3 


0.55 


l 0L = 64mA COM"L 


- 


0.3 


0.55 


V h 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT29FCT52A/B/IDT29FCT53A/B FAST 
CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V L c = 02V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS <1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 

v cc > V HC ; V, N < V LC 

f cp = f, = 


- 


0.001 


1.5 


mA 


Mcc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max - 
y N = 3.4V( 3 ) 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current 


V cc = Max. 
Outputs Open 
OE" = GND 
One Input Toggling 
50% Duty Cycle 


V,n > V HC «) 
V, N ^ V LC 


- 


0.15 


0.25 


mA/MHz 


lc 


Total Power Supply Current <6) 


V cc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
OE = GND 
One Bit Toggling 
atf, = 5MHz 
50% Duty Cycle 


Vin > V HC 
v iN < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V, N = 3.4V 

or 
V lN = GND 


- 


2.0 


6.0 


V cc = Max. 
Outputs Open 
f CP = 10MHz 
50 % Duty Cycle 
OE = GND 
Eight Bits Toggling 
atf, = 2.5MHz 
50% Duty Cycle 


V, N > V HC <5) 
V lN < V LC 
(FCT) 


■- 


3.75 


7.8 


V IN = 3.4V< 5 > 

or 
V lN = GND 


- 


6.0 


16.8 



NOTES: 

1 . For conditions shown as max. or min. p use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, + 25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



lo 



. + 'd 



3.4V) 



lc = 'cc + Alec d hN t + Iccd ( f cp/2 + f, N, ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair <HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 



EH 
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IDT29FCT52A/B/IDT29FCT53A/B FAST 
CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITIONS* 1 ) 


IDT29FCT52A/53A 


IDT29FCT52B/53B 


UNIT 


TYP.< 3 > 


COM'L 


MIL. 


TYP/ 3 > 


COM'L 


MIL. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN. (2) 


MAX. 


MIN. (2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
CPA, CPBtoBn.An 


C L = 50pF 
R L = 5000 


5.5 


2.0 


10.0 


2.0 


11.0 


4.5 


2.0 


7.5 


2.0 


8.0 


ns 


tpZH 
tpZL 


Output Enable Time 
UEK or UEB to A n or B n 


5.5 


1.5 


10.5 


1.5 


13.0 


4.5 


1.5 


8.0 


1.5 


8.5 


ns 


*PHZ 
tpLZ 


Output Disable Time 
OEA or OEH to A n or B n 


5.5 


1.5 


10.0 


1.5 


10.0 


4.0 


1.5 


7.5 


1.5 


8.0 


ns 


*SU 


Set-uptime HIGH or 
LOW A n , B n to CPA, CPB 


1.0 


2.5 


- 


2.5 


- 


1.0 


2.5 


- 


2.5 


- 


ns 


t H 


Hold time HIGH or LOW 
A n , B n to CPA, CPB 


0.5 


2.0 


- 


2.0 


- 


0.5 


1.5 


- 


1.5 


- 


ns 


^SU 


Set-up time HIGH or 
LOW. CEA, CE~E to CPA, 
CPB 


-. 


3.0 


- 


3.0 


- 


- 


3.0 


- 


3.0 


- 


ns 


t H 


Hold time HIGH or LOW. 
£EA~,CEBtoCPA, CPB 


- 


2.0 


- 


2.0 


- 


- 


2.0 


- 


2.0 


- 


ns 


t w 


Pulse Width, HIGH or LOW 
CPA or CPB 


- 


3.0 


- 


3.0 


- 


- 


3.0 


- 


3.0 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



29FCTXXX 
Device Type 



XX 



Package 



Process/ 

Temperature 

Range 



Blank Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 

D CERDIP 

E CERPACK 

J Plastic Leadless Chip Carrier 

L Leadless Chip Carrier 

SO Small Outline IC 

52A Non-inverting Octal Registered Transceiver 

53A Inverting Octal Registered Transceiver 

52B Fast Non-inverting Octal Registered Transceiver 

53B Fast Inverting Octal Registered Transceiver 
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MULTILEVEL 
PIPELINE REGISTERS 



PRELIMINARY 
IDT 29FCT520A/B 
IDT29FCT521A/B 



FEATURES: 

• Equivalent to AMD's Am29520/21 bipolar Multilevel Pipeline 
Registers in pinout/function, speeds and output drive overfull 
temperature and voltage supply extremes 

• Four 8-bit high-speed registers 

• Dual two-level or single four-level push-only stack operation 

• All registers available at multiplexed output 

• Hold, transfer and load instructions 

• Provides temporary address or data storage 

• Iol = 48mA (commercial), 32mA (military) 

• CMOS power levels (5p.W typ. static) 

• Substantially lower input current levels than AMD's bipolar 
(5|iAtyp.) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Manufactured using advanced CEMOS ™ processing 

• Available in 300 mil plastic and hermetic DIP, as well as 
LCC, SOIC and CERPACK 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT29FCT520A/B and IDT29FCT521 A/B each contain four 
8-bit positive edge-triggered registers. These may be operated as 
a dual 2-level or as a single 4-level pipeline. A single 8-bit input is 
provided and any of the four registers is available at the 8-bit, 
3-state output. 

These devices differ only in the way data is loaded into and be- 
tween the registers in 2-level operation. The difference is illustrated 
in Figure 1. In the IDT29FCT520A/B when data is entered into the 
first level (I = 2 or I = 1) , the existing data in the first level is moved to 
the second level. In the IDT29FCT521 A/B, these instructions sim- 
ply cause the data in the first level to be overwritten. Transfer of data 
to the second level is achieved using the 4-level shift instruction 
(I = 0). Transfer also causes the first level to change. In either part 
I = 3 is for hold. 



FUNCTIONAL BLOCK DIAGRAM 



INSTRUCTION 
lo-h 






2 . r 


REGISTER 
CONTROL 




• ^ 


to- 


CLOCK 




!*■ 


V w 


> 






*■ 



i 



D -D 7 













i 










* 


r 






MUX 


' 


' 






1 


' 


OCTAL REG. A1 






OCTAL REG. B1 


















■ 


' 




i 


i 




! 


' 


OCTAL REG. A2 






OCTAL REG. B2 














i 


1 


' 


1 


' 1 


' 


MUX 



eh 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT29FCT520A/B AND IDT29FCT521A/B 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



(INSTRUCTION) l f" 
(INSTRUCTION) I, C 

D,C 
DiC 
D,C 
D 4 C 

D.C 
D 7 C 

CLKL 

gndC 



1 24 

2 23 

3 22 

4 21 

5 R24-1, 20 

6 D24-1.19 
7E24-1 18 

8 S024-2' 7 

9 16 

10 15 

11 14 

12 13 



3V CC 
US, 

3y 2 
n Ya 
Hv 5 

HOE 



INDEX- 



(MUX SEL) 
(MUX SEL) 



grf-r-P^rf 



DIP/CERPACK/SOIC 
TOP VIEW 




PIN DESCRIPTION 



PIN NO.d) 


NAME 


I/O 


DESCRIPTION 


3-10 


D -D 7 




Register input port. 


11 


CLK 




Clock input. Enter data into regis- 
ters on LOW-to-HIGH transitions. 


1.2 


I0.I1 




Instruction inputs. See Figure 1 
and Instruction Control Tables. 


23, 22 


S , St 




Multiplexer select. Inputs either 
registerA lP A 2 , B 1 or B 2 data to be 
available at the output port. 


13 


OE 




Output enable for 3-state output 
port. 


14-21 


Y-7-Y 





Register output port 



NOTE: 

1. DIP configuration. 



REGISTER SELECTION 


Si 


So 


Register 








B2 





1 


Bi 


1 





A 2 


1 


1 


A1 



IDT29FCT520A/B 



IDT29FCT521A/B 



NOTE: 

1. I = 3 for hold. 



DUAL 2-LEVEL 




HI QD ED 
GD GD ED DEI 



i = 2 



i = 1 



SINGLE 4-LEVEL 




I = 




I = 



Figure 1. Data Loading in 2-Level Operation 



S10-46 



IDT29FCT520A/B AND IDT29FCT521A/B 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS' 



CAPACITANCE (T A = +25°c. f - -lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


■out 


DC Output Current 


100 


100 


mA 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


Vin = ov 


6 


10 


pF 


Cqut 


Output Capacitance 


Vqut = OV 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = V cc - 0.2V 



Commercial: T 
Military: T A = 


ft = 0°Cto +70°C;^ C = 5.0V±5% 
-55°Cto +125°C;V CC = 5.0V±10% 














SYMBOL 


PARAMETER 


TESTCONDlTIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V.H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V .L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


I.H 


Input HIGH Current 


V cc = Max. 


V, =V CC 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5W 


IlL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5W 


V, = GND 


- 


- 


-5 


'oz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10< 4 > 


V = 0.5V 


- 


- 


-10* 4 ' 


V = GND 


- 


_ 


-10 


•os 


Short Circuit Current 


V cc = Max. (3> , V = GND 


-60 


-120 


- 


mA 


VqH 


Output HIGH Voltage 


Vcc = 3V, V lN = V LC or V HC , l 0H = -32uA 


Vhc 


Vcc 


- 




V cc = Mm. 
Mn = Mh or V| L 


l 0H = -300uA 


Vhc 


Vcc 


- 


V 


l 0H = -12mA MIL. 


2.4 


4.3 


- 


l OH = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


V cc = 3V, V, N = V LC orV HC . I 0L = 300uA 


_ 


GND 


v LC 


V 


Vcc = Mm. 
Vin = V| H or V| L 


Iol = 300uA 


- 


GND 


V LC 


Iol = 32mA MIL 


~ 


0.3 


0.5 


Iol = 48mA COM'L. 


- 


0.3 


0.5 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



eh 
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IDT29FCT520A/B AND IDT29FCT521A/B 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP. (2) 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 
V IN ^V HC ;V IN ^V LC 
f CP = f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'ceo 


Dynamic Power Supply Current (4) 


V C c= Max. 
Outputs Open 
0~E= GND 
One Input Toggling 
50% Duty Cycle 


V| N > V HC 
V lN <V LC 


- 


0.15 


0.25 


mA/MHz 


lc 


Total Power Supply Current W 


V cc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
OE = GND 
One Bit Toggling 
at f | = 5MHz 
50% Duty Cycle 


V| N > V HC 
V, N < V LC 
(FCT) 


- 


2.3 


4 


mA 


V lN = 3.4V 

or 
V, N = GND 


- 


2.8 


6 


Vcc = Max. 

Outputs Open 

f CP = 10MHz 

50% Duty Cycle 

OE = GND 

Eight Bits and 

Four Controls Toggling 

atf ( = 5MHz 

50% Duty Cycle 


V, N > V HC 
V,N < V LC 
(FCT) 


- 


9.8 


17.8< 5 > 


V, N = 3.4V 

or 
V, N = GND 


- 


13.0 


30.8 (5) 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V), all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
6- lc = 'quiescent + 'inputs + 'dynamic 

l C = 'cc + A'cc Dh n t + 'ccd ( f cp/2 + f| N( ) 

l cc = Quiescent Current 

Alec ~ Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

•ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N, = Number of Inputs at fj 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT29FCT520A/B AND IDT29FCT521A/B 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITIONS* 1 * 


IDT29FCT520A/21A 


IDT29FCT520B/21B< 4 > 


UNIT 


TYP< 3 > 


COM'L 


MIL 


TYPO 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


JPHL 


Clock to Data Output 


R L = 500O 
C L = 50pF 


7.0 


2.0 


14.0 


2.0 


16.0 


- 


2.0 


7.5 


2.6|: : 


8.0 


ns 


JPHL 
TLH 


S , $<[ to Data Output 


7.0 


2.0 


13.0 


2.0 


15.0 


- 


2.0 


7.5 


2,0 " 


'"• : l?b 


ns 


tsu 


Set-up Time 
Input Data to Clock 


- 


5.0 


- 


6.0 


- 


- 


2.5 


- J; 


. ; . ; ..ziP 


* - 


ns 


t H 


Hold Time 

Input Data to Clock 


- 


2.0 


- 


2.0 


- 


- 


2.0 


iS 


|gg$f 


- 


ns 


tsu 


Set-up Time 
Instruction to Clock 




5.0 


- 


6.0 


- 


- 


4.0 A 


ii£! 


^4.5 


- 


ns 


t H 


Hold Time 
Instruction to Clock 


- 


2.0 


- 


2.0 


- 


- 


2.0 


•«%; 


2.0 


- 


ns 


*PHZ 
*PLZ 


Output Disable Time 


6.0 


1.5 


12.0 


1.5 


13.0 


- , 


. '. '" V:s:.; 


:. : 7.0 


1.5 


7.5 


ns 


*PZH 
tpZL 


Output Enable Time 


9.0 


1.5 


15.0 


1.5 


16.0 


w 


:;.,'...t.5-' 


7.5 


1.5 


8.0 


ns 


t w 


Clock Pulse Width 
HIGH or LOW 


- 


4.0 


7.0 


- 


8.0 


- 


<U| 


5.5 


- 


6.0 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

4. Preliminary information only. 



As companies like IDT continue to integrate more onto each de- 
vice and put each device into smaller packages such as surface 
mount devices, the board level testing becomes more complex for 
the designer and the manufacturing divisions of companies. To 
help this situation, serial diagnostics was invented. This allows for 
observation of critical signals deep within the system. During sys- 
tem test, when an error is observed, these signats may be modified 
in order to zero in on the fault in the system. 

Serial diagnostics is primarily a scheme utilizing only a few pins 
(4) to examine and alter the internal state of a system for the pur- 
pose of monitoring and diagnosing system faults. It can be used at 
many points in the life of a product: design debug and verification, 
manufacturing test and field service. This document describes a 
serial diagnostic scheme which was developed at IDT and will be 
used in future VLSI logic devices designed by IDT. 

CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test 
environment. Large output currents are being switched in very 
short periods and proper testing demands that test set-ups have 
minimized inductance and guaranteed zero voltage grounds. The 
techniques listed below will assist the user in obtaining accurate 
testing results: 

1) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing im- 
proper device operation and possible latchup. 



2) Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 
minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possi- 
ble to the DUT power pins. 

3) Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decou- 
pling between power and ground planes is necessary. The 
ground plane must be sustained from the performance board to 
the DUT interface board and wiring unused interconnect pins to 
the ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being 
recommended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To allow 
for testing and hardware-induced noise, it may be necessary to 
use Vil ^ 0V and Vih ^ 3V for ATE testing purposes. 
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ORDERING INFORMATION 

xxxx 



IDT29FCT 



Device Type 



Package 



Process/ 

Temperature 

Range 



Blank Commercial (0°C to +70°C) 

B Military (-55°C to + 125°C) 
Compliant to MIL-STD-883, 
Class B 

P Plastic DIP 

D CERDIP 

L Leadless Chip Carrier 

E CERPACK 

SO Small Outline IC 

520A Multilevel Pipeline Register 

521 A Multilevel Pipeline Register 

520B Fast Multilevel Pipeline Register 

521 B Fast Multilevel Pipeline Register 
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HIGH-SPEED TRI-PORT 
BUS MULTIPLEXER 



PRELIMINARY 
IDT 49FCT804/A 



FEATURES: 

o High-speed, 10 bit x 3 port Bus Multiplexer 

• Allows bidirectional communication between any 2 ports 

• 10 bits provide extra addressing capability 

• Latched inputs for asynchronous storage of incoming data 

• Controls designed for shared memory applications 

• Iol= 48mA (Commercial), 32mA (Military) 

• CMOS Power Levels (5jjW typ. static) 

• TTL input and output level compatible 

• Available in DIP, PLCC and LCC 

• Military Product Available to MIL-STD-883, Class B 

• Product Available in Rad Tolerant and Rad Enhanced 
Versions 



DESCRIPTION: 

The Busmux is a multiport device intended for inter-bus 
communication in a multiprocessing, DSP, Array processing or 
Networking Environment. It offers significant space savings and 
performance benefit over discrete implementations of the function. 

The architecture consists of 3 I/O ports. The input of each port 
has a transparent latch controlled by a Latch Enable input (LE). 
The output of each latch is connected to an internal bus. The output 
of each port consists of a multiplexer and a tri-state buffer. The 
multiplexer will select one of the other two busses under control of 
Path Select Logic inputs (S1, SO). 

The direction of signal flow is determined by Direction Control 
inputs (Dxx). The output enable pins of each port (OE x ) provide 
independent tri-state control. In addition, when both Path Select 
Logic inputs {S1, SO) are high, all three ports are in a high imped- 
ance state. 

For shared memory applications the device is configured to 
use ports A and C for 2 system busses and port B for the shared 
memory bus. The RAM output enable (RAM OE) output is asserted 
when the signal path is from B to A or B to C. It is disasserted under 
all other conditions. 



FUNCTIONAL BLOCK DIAGRAM 
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PIN CONFIGURATIONS 
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PIN DESCRIPTION 



NAME 


TYPE 


DESCRIPTION 


A0-A9 


I/O 


A port I/O 


B0-B9 


I/O 


B port I/O 


C0-C9 


I/O 


C port I/O 


RAMO"E 


O 


Asserted (low) when B to A or B to C 
paths are enabled 


CH A 




Active low enable for A port input latch 


^B 




Active low enable for B port input latch 


OIc 




Active low enable for C port input latch 


S0-S1 




Path selection inputs 


DAB 




Direction control for AB path 


DCB 




Direction control for CB path 


DCA 




Direction control for CA path 


OT A 




Output enable control for A port 


^B 




Output enable control for B port 


o^ 




Output enable control for C port 


GND 1 - 3 


PWR 


One ground for each port (Noisy ground) 


GND4 


PWR 


Signal ground (Quiet ground) 


VCC 1 - 2 


PWR 


+ 5V power supply 



TRUTH TABLE -BUS CONTROL 



OE = LE = 
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A PORT 
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CPORT 


RAM OE 
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X 
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1 
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I 


H 


1 


1 


X 


X 


X 


z 


z . 


z 


H 



EH 



LATCH OPERATION 



LE 


OPERATION 





Transparent 


1 


Port Data Latched 



NOTE: 

H = High, L = Low, I = In, O = Out, Z = High Impedance, X - Don't Care 
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ABSOLUTE MAXIMUM RATINGS i 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V T erm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm< 3 > 


Terminal Voltage 
with Respect to 
GND 


-O.StoVcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



CAPACITANCE (T A = +25°c,f = lomhz) 








SYMBOL 


PARAMETER* 1 ' 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


6 


10 


PF 


C OUT 


Output Capacitance 


Vqut = 0V 


8 


12 


PF 


C l/0 


I/O Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC =0.2V;V HC =V CC -0.2V 
Commercial: T A = 0°Cto +70°C; V cc = 5.0V±5% 
Military: T A 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


■iH 


Input HIGH Current 
(Except I/O pins) 


V cc - Max. 


V, =V CC 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


"lL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


- 


- 


_5< 4 > 


V, = GND 


- 


- 


-5 


llH 


Input HIGH Current 
(I/O pins only) 


V cc - Max. 


V, =V CC 


- 


- 


15 


uA 


V, = 2.7V 


- 


- 


15< 4 > 


'.L 


Input LOW Current 
(I/O pins only) 


V, = 0.5V 


- 


- 


-15( 4 ) 


V, = GND 


- 


- 


-15 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


V OH 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC> l 0H = -32 uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
Vin = v iH or V lL 


'oh = - 300 ^ A 


Vhc 


Vcc 


- 


l 0H = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


V cc = 3V. V IN = V LC orV HC , l L= 300uA 


- 


GND 


V LC 


V 


V cc = Mm. 
Mn = V IH or V IL 


l 0L = 300uA 


- 


GND 


Vlc 


l 0L = 32mA MIL. 


- 


0.3 


0.50 


I 0L = 48mACOM , L 


- 


0.3 


0.50 


v H 


Input Hysteresis 


- 


_ 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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POWER SUPPLY CHARACTERISTICS FOR 'FCT804 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TESTCONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V C c = Max - 
V IN >V HC ;V IN < V LC 
f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V| N = 3.4V < 3 > 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current' 4 * 


V C c= Max. 
Outputs Open 
OE x = LE X = GND 
One Bit Toggling 
50% Duty Cycle 


Mn > V HC 
V|N < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
f, = 10MHz 
50% Duty. Cycle 
OE x = LE X = GND 
One Bit Toggling 


V|N > V HC 
Mn < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V 
V, N = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty_ Cycle 
OE x = LE X = GND 
Ten Bits Toggling 


Mn > V HC (6) 
M N < V LC 
(FCT) 


- 


3.8 


7.8 (5) 


V, N = 3.4V (6) 
V, N = GND 


- 


6.3 


17.8< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



lo 



• + I.N 



: + In 



■ 3.4V) 



l c = 'cc + Alec D H N T + Iccd (W 2 + f i N i ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N | = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 



eh 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION 01 


IDT49FCT804 


IDT49FCT804A 


UNIT 




COM'L 


MIL 




COM'L 


MIL 


TYP.P> 


MIN.< 2) 


MAX. 


MIN« 


MAX. 


TYP.< 3 > 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


JpHL 
iPLH 


Propagation Delay 
Port to Port 


C L = 50pF 
R L = 500Q 


- 


1.5 


9.0 


1.5 


10.0 


- 


- 


- 


- 


- 


ns 


*PHL 


Propagation Delay 
LE to Port 


- 


1.5 


12 


1.5 


13.0 


- 


- 


- 


- 


- 


ns 


tpHL 
tpLH 


Propagation Delay 
SO to S1 to Port 


- 


1.5 


9.0 


1.5 


10 


- 


- 


~ 


- 


- 


ns 


JPZL 
TZH 


Output Enable Time 
Dxx or <5E to Port< 4 ) 


- 


1.5 


11.5 


1.5 


13.0 


- 


- 


-. 


- 


- 


ns 


?PLZ 

Vhz 


Output Disable Time 
DxxorOE"toPort< 4 > 


- 


1.5 


9 


1.5 


11 


- 


- 


- 


- 


- 


ns 


*SU 


Set-up Time 
Port Data to LE 


- 


2 


- 


2.5 


- 


- 


- 


- 


- 


- 


ns 


*H 


Hold time 
Port Data to LE 


- 


2 


- 


2.5 


- 


- 


- 


- 


- 


- 


ns 


W 


LE Pulse Width 
HIGH or LOW 


- 


6 


- 


6 


- 


- 


- 


- 


- 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

4. Dxx to port guaranteed but not tested. 
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SHARED RAM APPLICATION 

128Kx 8 SHARED RAM 

This application illustrates the use of IDT49FCT804 Bus Multi- 
plexer in a shared memory application. In this example, two proc- 
essors share a 128Kbyte memory bank. A pair of IDT49FCT804 
multiplexers are used for address selection. The address busses 
from the two processors are connected to A and C ports respec- 
tively. The B port serves as the memory address bus. With all Latch 
Enable and Output Enable signals asserted, address from A or C 
ports is routed to B port under the control of SO which receives 



its input from an external arbiter/decoder ( S1 = and Dab = Dcb 

- 1 >- 

Two more IDT49FCT804 multiplexers route data between 
the processor data busses connected to A and C ports and the 
memory data bus connected to the B port. Again, address bus se- 
lection is under the control of input SO. Inputs Dab and Dcb provide 
direction control for READ and WRITE operations. The RAM OE 
signal is asserted during the READ operation. 

An external arbiter/decoder performs arbitration between two 
processor requests and provides chip select & write enable signals 
for the memory array. 



128Kx 8 SHARED RAM 
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71256 : 32K X 8 SRAM 
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DRAM ADDRESS MULTIPLEXER APPLICATION 

This application illustrates the use of IDT49FCT804 Bus Multi- 
plexer for row and column addressing in a large DRAM array. In 
this example, the full 10 bit capability of the Bus Multiplexer is used 
to address a 1 MBit DRAM array. The row address lines are con- 



nected to the A port and the column address lines are connected to 
the C port. All address signals are latched simultaneously in the A 
and C port input latches. Under the control of path selection input 
SO ( S1 = LOW ) , the row and column addresses are sent sequen- 
tially to the DRAM array. 



DRAM ADDRESS MULTIPLEXER APPLICATION 
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ORDERING INFORMATION 

IDT49FCT XXXX 



X 



Device Type 



Package 



Process/ 

Temperature 

Range 



Blank Commercial 

B MIL-STD-883, Class B 



P Plastic DIP 

D CERDIP 

J Plastic Leaded Chip Carrier 

L Leadless Chip Carrier 

F Ceramic Flatpack Chip Carrier 



804 Tri-Port Bus Multiplexer 

| 804A High Speed Tri-Port Bus Multiplexer 



S10-58 




HIGH-SPEED 
OCTAL REGISTER 
WITH SPC™ 



PRELIMINARY 
IDT49FCT818 
IDT49FCT818A 



FEATURES: 

• High-speed, non-inverting 8-bit parallel register for any data 
path, control path or pipelining application 

• New, unique command capability which allows for multiplicity 
of diagnostic functions 

• High-speed Serial Protocol Channel (SPC™ ) provides 

- Controllability: 

— Serial scan in new machine state 

— Load new machine state "on the fly" 

— Temporarily force Y output bus 

— Temporarily force data out the D input bus (as in loading 
WCS) 

— Observability: 

— Direct observe D and Y buses 

— Serial scan out current machine state 

— Capture machine state "on the fly" 

• Iol = 32mA (commercial) and 24mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than 29818 and 
54/74AS818(5pAmax.) 

• Available in plastic and sidebraze DIP, SOIC, LCC and 
CERPACK 



• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MlL-STD-883, Class B 

DESCRIPTION: 

The IDT49FCT81 8 is a high-speed, general purpose octal regis- 
ter with Serial Protocol Channel (SPC). The D-to-Y path of the octal 
register provides a data path that is designed for normal system 
operation wherever a high-speed clocked register is required. 

The SPC command and data registers are used to observe and 
control the octal data register for diagnostic purposes. The SPC 
command and data registers can be accessed while the system is 
performing normal system function. Diagnostic operations then 
can be performed "on the fly", synchronous with the system clock, 
or can be performed in the "single step" environment. The SPC 
port utilizes serial data in and out pins (a concept originated at IBM) 
which can participate in a serial scan loop throughout the system. 
Here normal data, address, status and control registers are re- 
placed with the IDT49FCT818. The loop can be used to scan in a 
complete test routine starting point (data, address, etc). Then, after 
a specified number of clock cycles, the data can be clocked out 
and compared with expected results. 

As well as diagnostic operations, SPC can be used for 
initializing at power-on time functions such as Writable Control 
Store (WCS). 
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CEMOS and SPC are trademarks of Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 



nE Y L: 


1 




24 


3 Vcc 


SCLK C 


2 




23 


3 cm 


D 7 C 


3 




22 


]Y 7 


D 6 C 


4 




21 


:y 6 


D 5 C 


5 




20 


UY 5 


D 4 C 


6 


P24-1, 
C24-1, 


10 


:y 4 


D 3 C 




E24-1 


18 


JY 3 


D 2 C 


8 


S024-2 




HY 2 


D, C 


9 




16 


UY, 


D C 


10 




15 


I]Y 


SDI C 


11 




14 


3 SDO 


GND C 


12 




13 


I] PCLK 


DIF 


>/CERPACK/S< 


DIC 




TOP VIEW 





INDEX- 




o 5 g " 
w § z 



3 9 >° 



LCC 
TOP VIEW 



LOGIC SYMBOL 



TRUTH TABLE 



I I I I I I 



SD| Do Dt D 2 D 3 D 4 D 5 D e D 7 SDQ 

SCLK PCLK 

C/D" UE Y 

Y y, y 2 y 3 y 4 y 5 y 6 y 7 

I I I I I I I I 



C/D 


SCLK 


PCLK 


OE Y 


D 


Y 


FUNCTION 


X 


X 


X 


H 


X 


HighZ 


Tri-state Y 


X 


X 


J" 


L 


H 


H 


Clock D to Y 


X 


X 


J" 


L 


L 


L 


Clock D to Y 


H 


_r 


X 


X 


X 


X 


Shift bit Into SPC 
Command register 


L 


j" 


X 


X 


X 


X 


Shift bit into SPC Data 
register 


"*_ 


_r 


HorL 
(Static) 


X 


X 


X 


Execute SPC command 
during time between 
C/D & SCLK 



NOTE: 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
~» K~ = Transition, H to L or L to H 



PIN DESCRIPTION 



PIN NAME 


I/O 


DESCRIPTION 


PCLK 


I 


Parallel Data Register Clock 


D7-0 


I/O 


Parallel Data Register Input Pins (D = LSB, D 7 = MSB) 


Y7-0 


I/O 


Parallel Data Register Output Pins {Y = LSB, Y 7 = MSB) 


OE Y 


I 


Output Enable for Y Bus (Overidden by SPC Inst. 8 & 14) 


SDI 


I 


Serial Data In for SPC Operation. Data and command shifts in the Least Significant Bit first 


SDO 





Serial Data Out for SPC Operation. Data and command shifts out the Least Significant Bit first 


C/D 


I 


Mode Control for SPC 


SCLK 


I 


Serial Shift Clock for SPC Operations 
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ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


Vin = ov 


6 


10 


PF 


c i/o 


I/O Capacitance 


Vout= 0V 


8 


12 


pF 



NOTE: 

1. This parameter is guaranteed by characterization data and not 
tested. 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

V LC =0.2V;V HC = V CC -0.2V 

Commercial: T A = 0°Cto +70°C;V CC = 5.0V±5% 

Military: T A = -55°Cto +125°C;V CC = 5.0V±10% . 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


\ 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


I.M 


Input HIGH Current 
(Except I/O pins) 


V cc = Max. 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


■5«) 


IlL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


- 


-. 


-5H) 


V, = GND 


■ ~ 


- ■ 


-5 


l|H 


Input HIGH Current 
(I/O pins only) 


V cc = Max. 


V, -Vcc 


- 


_ 


15 


uA 


V, = 2.7V 


- 


- 


15< 4 > 


"lL 


Input LOW Current 
(I/O pins only) 


V| = 0.5V 


- 


- 


-15 (4) 


V, = GND 


- 


- 


-15 


V, K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


bs 


Short Circuit Current 


V cc = Max. (3 l V = GND 


-60 


-120 


- 


mA 


^OH 


Output HIGH Voltage 


Vcc = 3V, V lN = V LC or V HC , Ioh = "32uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
Vin = V lH or Vj L 


l 0H - -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL. 


2.4 


4.3 


- 


I 0H = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V lN = V LC orV HCl l 0L = 300uA 


- 


GND 


V LC 


V 


V cc = Mm. 
v in = Mh or V| L 


Iol = 300uA 


- 


GND 


V LC 


Iol = 24mA MIL. 


- 


0.3 


0.5 


Iol = 32mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clocks Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



Em 
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POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V CC -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max - 

v, N >v HC :v IN < v LC 
f CP = f, = o 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max - 
V, N = 3.4VO) 


- 


0.5 


2.0 


mA 


'CCD 


(4) 

Dynamic Power Supply Current 


V cc = Max. 
Outputs .Open 
CE Y = GND 
One Input Toggling 
50% Duty Cycle 


V,n > V HC 
V IN < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current (6) 


V cc = Max. 
Outputs Open 
f C p= 10MHz 
50% Duty Cycle 
OE Y = GND 
One Bit Toggling 
atf, = 5MHz 
50% Duty Cycle 
SCLK = C/D = 
SDI = V cc 


Vin > V HC 
Vin < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V 
V, N = GND 


- 


2.0 


6.0 


V cc = Max. 
Outputs Open 
f C p= 10MHz 
50% Duty Cycle 
OE Y = GND 
Eight Bits Toggling 
atf, =5MHz 
50% Duty Cycle 
SCLK = C/D = 
SDI = V cc 


Vin > V HC 
V,n < V LC 
(FCT) 


- 


3.75 


7.8 (5 > 


V lN = 3.4V 
V lN = GND 


- 


6.0 


16.8 (5 > 



NOTES: 

1. 
2. 
3. 
4. 
5. 
6. 



For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

Per TTL driven input (V lN = 3.4V); all other inputs at V cc or GND. 

This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



lc =l 



■ + U 



; + In 



lc = 'cc + Mcc D H N T + l CCD (f CP /2 + f, N, ) 
l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V )N 
D H = Duty Cycle for TTL Inputs High 



3.4V) 



■ccd ~ Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE 










SYMBOL 


PARAMETER 


CONDITION * 


IDT49FCT818 


IDT49FCT818A (3) 


UNIT 


COM'L 


MIL 


COM'L 


MIL 


min! 2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN. (2) 


MAX. 


MIN. (2 > 


MAX. 


JpHL 
tpLH 


T1 


PCLKt toY 


C L = 50pF 
R L = 500Q 


3.0 


12.5 


3.0 


14.0 


3.0 


9.0 


3.0 


10.0 


ns 


T2 


SCLK t to SDO 


3.0 


20.0 


3.0 


22.0 


3.0 


14.0 


3.0 


15.0 


T3 


SDI to SDO 
(in stub mode) 


3.0 


20.0 


3.0 


22.0 


3.0 


14.0 


P° 


15.0 


T4 


C/D i to Y 
(OE Y = Low 
Inst. 8 & 14) 


3.0 


16.0 


3.0 


18.0 


3.0 


13.0 


.3.0 


14.0 


T5 


SCLK t to Y 
(0E Y = High, 
Inst. 8) 


3.0 


20.0 


3.0 


22.0 


3.0 


13.0;:; 


3.0 


: %q : 


T6 


C/D to SDO 
(Inst. 0,1.2 & 4) 


3.0 


12.5 


3.0 


14.0 


3.0 


10.0 


3.0 


11.0 


tsu 


S1 


D to PCLK t 


2.5 


- 


3.0 


- 


2.5 


- 


' : WM 


W§ 


ns 


S2 


C/D to SCLK t 


12.0 


- 


14.0 


- 


12.0 


-■■:-,. 


i4.bl 


h~ 


S3 


SDI to SCLK t 


4.0 


- 


5.0 


- 


4.0 


-II 


|.5,0 


' :i; l| 


S4 


YorDtoC/D| 
(Inst. 0, 2 & 4) 


2.0 


- 


2.5 


- 


2.0 


- 


''■2.5 ■ 


1" 


S5 


C/D (Low) to 

PCLKt 
(Inst. 3 & 13) 


8.0 


- 


9.0 


- 


8.0 


-i 


S: :: 9.d : l 


|- 


S6 


Y to PCLK | 
(Inst. 3) 


1.0 


- 


1.5 


- 


1.0 


-II 


: iS.; 


1," 


t H 


H1 


D to PCLK t 


2.0 


- 


2.5 


- 


2.0 


.-■.. 


''%$:■ 


m- 


ns 


H2 


C/D to SCLK I 


12.0 


- 


14.0 


- 


12.0 


-1 


::|4.0| 


h- 


H3 


SDI to SCLK t 


1.0 


- 


1.0 


- 


1.0 


Ik 


^iPk 


• : - 


H4 


Y or D to C/D j 
(Inst. 0, 2 & 4) 


2.0 


- 


2.5 


- 


2.0 


"li 


; 2.5 


| - 


H5 


SCLK (Low) to 

PCLKt 
(Inst. 3 & 13) 


2.0 


- 


2.5 


- 


2.0 


111 


:zs.: 


1 - 


H6 


C/D (Low) to 

PCLKt 
(Inst. 3 & 13) 


2.0 


- 


2.5 


- 


2.0 


1|:, ' 


25 


- 


H7 


Y to PCLK t 
(Inst. 3) 


4.5 


- 


5.0 


- 


4.5 , 


- % 


.5.0 


- 


tpHZ 
tpLZ 


1Z 


OE Y to Y 


3.0 


10.0 


3.0 


11.0 


3.0 " 


Ib.o 


m 


9.0 


ns 


2Z 


SCLK t to D 
(Inst. 5 & 9) 


3.0 


13.0 


3.0 


14.0 


3.0 1 


10.0 


. 3.0 


11.0 


3Z 


C/D t to D or Y 
(Inst. 5 & 9) 


3.0 


13.0 


3.0 


14.0 


3.0|| 


bw 


3.0 


11.0 


4Z 


SCLK t to Y 
(OT Y = High 
Inst. 8 & 14) 


3.0 


13.0 


3.0 


14.0 


3.01 


10.0 


•3.0 


11.0 


5Z 


C/D to t to D or Y 
(OE Y = High 
Inst. 14) 


3.0 


13.0 


3.0 


14.0 


3.1! 


-.10.0 


'••• ?-° 


11.0 


JpZH 
tpZL 


Z1 


OE Y to Y 


3.0 


11.0 


3.0 


12.0 


mm 


.9,0 


3.0 


10.0 


ns 


Z2 


C/D | to D 
(Inst. 5 & 9) 


3.0 


14.0 


3.0 


15.0 


HI 


ll-°' :;; 


iao 


11.0 


Z3 


C/D | to Y 
(OE Y = High 
Inst. 14) 


3.0 


14.0 


3.0 


15.0 


3.0 


10.0 


3.0 


11.0 


t w 


W1 


PCLK (High & Low) 


7.0 


- 


8.0 


- 


7.0 


_ "••:; 


18.0 


_ 


ns 


W2 


SCLK (High & Low) 


25.0 


- 


25.0 


- 


25.0 


- 


25.0 


- 


W3 


C/D (High) 


25.0 


- 


25.0 


- 


25.0 


- 


25.0 


- 



EH 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 



3. Preliminary information only. 
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GENERAL AC WAVEFORMS FOR PARALLEL INPUTS AND OUTPUTS 



PCLK 



v_y \ 



X 



<§> 



X®> 



« — t w - 



-t w - 



<© 



<® 



XX > — <z 



k4<S> ci 



cn> 



OE~ Y 



X" 



GENERAL AC WAVEFORMS FOR SERIAL PROTOCOL INPUTS AND OUTPUTS 



SCLK 



r\ r\ 



(W2> 
(S3>- »|« *<H3) 



*su t H 



— g 

- >~<w£) 



<h|> 



SDO 



C/U 




<H) (H2> 



/ 



(DECODE) 



<S2> 



(EXECUTE) 



\ 



<© 
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DETAILED WAVEFORMS OF SERIAL PROTOCOL OPERATIONS 



Y +> SPC Data (Inst. 0) 

D *" SPC Data (Inst. 2) 

Status *- SPC Data (Inst. 4) 



PARALLEL DATA REGISTER 



SPC Data (Inst. 1) 



SET SERIAL MODE (Inst. 11) 
SET STUB MODE (Inst. 12) 



SCLK 
C/D" 



D, Y, CE, 
PCLK 



SDO 



CH2> 



tsu 



d£H 



t H 



h® 



>C 



^~4<2D 



k§> 



SCLK 



C/D" 



SDO 



(H|> 



V 



<D 



h4<^ 



CONNECT Y TOD (Inst. 5) 
SPC Data ** D (Inst. 9) 



SPC Data *- PARALLEL DATA REGISTER (Inst. 10) 

SPC Data *■ Y (Inst. 8) 

CONNECT D TOY (Inst. 14) 



SCLK 
C/D~ 



wnHmni) 



<h|> 



i i 



KD 



<3Z) 




SCLK 



C/D 



PCLK 



SPC Data SYNCHRONOUS W/PCLK (Inst. 3) 






*r< 



J-^ 



/7\ 



<M> 



(S6> U »U »|(hi) 

tsu t H 



<H5) 



SPC Data ■ 



SCLK 



C/D 



PCLK 



PARALLEL DATA REGISTER SYNCHRONOUS 
W/PCLK (Inst. 13) 



4„ 



'mmmmmnn 



*-<H2> 



*~A- 



cn>-L- — *L— — 4<®> 

ten ■ IH 



<H|) 
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DETAILED FUNCTIONAL BLOCK DIAGRAM 

SDI 

SERIAL PROTOCOL COMMAND & DATA REGISTERS 



C/D~ 



SCLK 




PARALLEL . 
DATA < 
REGISTER 



v- 



PCLK 



UE, 



The detailed block diagram consists of two main elements: the 
parallel data register and the SPC data/command registers. The 
main data path is from the D inputs down to the data register and 
through to the Y outputs. This path is typically used during stan- 
dard operations. For diagnostic or systems initialization, the inter- 
nal SPC data path is used. This path allows access between the 
SPC data and command registers and the standard data path, pins 
and data register. The SPC data and command registers are ac- 
cessed via the SDI, SDO, C/D and SCLK pins. 



C/D 



"FOf 



SCLK- 



SDI- 



SPC COMMAND 
REGISTER 



^Zpi 



SPC DATA 
REGISTER 




-SDO 



SPC FUNCTIONAL DESCRIPTION 

The Serial Protocol Channel (SPC) has been optimized for the 
minimum number of pins and the maximum flexibility. The data is 
passed in on a Serial Data Input pin (SDI) and out on a Serial Data 
Output pin (SDO). The transfer of the data is controlled by a Serial 
Clock (SCLK) and a Command/Data mode input (C/D). These four 
pins are the basic SPC pins. To the outside, the SPC appears as 
two serial shift registers in parallel -one for command and the 
other data. The serial clock shifts data and the Command/Data 
(C/D) line selects which register is being shifted. The command 



register is used to control loading of data to and from the data regis- 
ter with other storage elements in the device. 

With respect to executing an SPC command, there are four dis- 
tinct phases: (1) data is shifted in, (2) followed by the command, (3) 
the command is executed, and (4) data is shifted out. During the 
data mode, data is simultaneously shifted into the serial data regis- 
ter while the data in the register is shifted out. During the command 
mode, opcode-type information is shifted through the serial ports. 
The command is executed when the last bit is shifted in and the 
C/D line is brought low. The execution phase is ended with the next 
serial clock edge. 
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SCLK ■ 
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SPC data and commands are shifted in through the SDI pin, 
which is a serial input pin, and out through the SDO pin, which is a 
serial output pin. Data and commands are shifted in Least Signifi- 
cant Bit first; Most Significant Bit last (Y = LSB, Y 15 = MSB). Exe- 
cution of SPC commands is performed by stopping the shift clock, 
SCLK, and lowering the C/D line from high-to-low. Later the SCLK 
may then be transitioned from low-to-high. SPC commands and 
data can be shifted anytime, without regard for operation. During 
the execution phase, care must be taken that there is no conflict 
between the SPC operation and parallel operation. This means that 
if the SPC operation attempts to load the parallel data register (op- 
code 10) while PCLK is in transition, the results are undefined. In 
general, it is required that the PCLK be static during SPC opera- 
tions. The synchronous commands (opcode 3 and 13), however, 
allow the PCLK to run. In these operations, the high-to-low transi- 
tion of the C/D line takes on the function of an arm signal in prepa- 
ration for the next low-to-high transition of the PCLK. 

SPC COMMANDS 

There are 16 possible SPC opcodes. Fourteen of these are util- 
ized, the other two are reserved and perform NO-OP functions. The 
top eight opcodes, through 7, are reserved for transferring data 
into the SPC data register for shifting out. The lower eight opcodes, 
8 through 15, are used for transferring data from the SPC data reg- 
ister to other parts of the device. Two of the commands are also 
used for connecting the data in and out pins. 



OPCODE 


SPC COMMAND 





Y to SPC Data Register 


1 


Parallel Data Register to SPC Data Register 


2 


D to SPC Data Register 


3 


Y to SPC Data Register Synchronous w/PCLK 


4 


Status (OE Y . PCLK) to SPC Data Register 


5 


Connect Y to D 


6-7 


Reserved (NO-OP) 


8 


SPC Data to Y (OE is overidden) 


9 


SPC Data to D 


10 


SPC Data to Parallel Data Register 


11 


Select Serial Mode 


12 


Select Stub Mode 


13 


SPC Data to Parallel Data Register Synchronous 
w/PCLK 


14 


Connect D to Y (OE: is overidden) 


15 


NO-OP 



Opcode is used for transferring data from the Y output pins into 
the SPC data register. Opcode 1 transfers data from the output of 
the register, before the tri-state gate, into the SPC data register. 
Opcode 2 transfers data from the D input pins into the SPC data 
register. 



SCLK 
C/D 



> 



Y -► SPC Data (Inst. 0) 

SDI D 

_1_ 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



PARALLEL 
DATA REGISTER 



<— 



PCLK 



V- 



■ OEv 



U*k 



1 



SDO 



Data Register — f SPC Data (Inst. 1) 

SDI D 



SCLK ■ 
C/D ■ 



SERIAL 
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DATA 

& 

COMMAND 



REGISTERS 



PARALLEL ^\ 
DATA REGISTER N* — PCLK 



^ 



"OEy 



SCLK ■ 
C/D" ■ 



SDO 



D -* SPC Data (Inst. 2) 

SDI D 



eh 



w 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 



REGISTERS 



J 



PARALLEL ^ „„, „ 
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v 1 



■OEy 



SDO 
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Opcode 3 transfers data on the Y pins to the SPC data register 
on the next PCLK, thus achieving a synchronous observation of the 
SPC data register in real time. This operation can be forced to re- 
peat without shifting in a new command by pulsing C/D low-high- 
iow after each PCLK. As soon as data is shifted out using SCLK, the 
command is terminated and must be loaded in again. 



Y -f SPC Data Synchronous w/PCLK (Inst. 3) 
SDI D 

_L_ 



SCLK — »\> 
C/D 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 



REGISTERS 



PARALLEL 
DATA REGISTER 



v- 



PCLK 



■OE Y 



SDO 



Opcode 4 is used for loading status into the SPC data register. 
The format of bits is shown below. 



A-W///M 



SCLK — * > 



C/D ■ 



SDI 



Status — ► SPC Data (Inst. 4) 
D 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



k£ 



#3 



PARALLEL - 

PATAREQIgtER <h~- P , CIK 



~<b—* 



V- 1 



Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 

Connect Y to D (Inst. 5) 

SDI A D 

_J_ 




PARALLEL <L__ PC LK 



DATA REGISTER 



REGISTERS 



W* 



SDO 



SDI 



-UEy 



SPC Data - 



Y (Inst. 8) 
D 



SCLK 
C/D 



> 



SERIAL 
PROTOCOL 



DATA *- 
& 
COMMAND 



REGISTERS 



PARALLEL s\ 
DATA REGISTER M 



■ PCLK 



v- 



■UE Y 



SDO 



Opcode 8 is used for transferring SPC data directly to the Y pins. 
When executing opcode 8, the state of OE Y is a "do not care"; that 
is, data will be output even if OE Y = HIGH. Opcode 9 is used for 
transferring SPC data to the D pins. Operands 8 and 9 can be tem- 
porarily suspended by raising the C/D input and resumed by low- 
ering the C/D. As soon as SCLK completes transition, the com- 
mand is terminated. 



SPC Data - 



SDI 



D (Inst. 9) 
D 



SCLK 
C/D 



— >> 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



PARALLEL y\ 
DATA REGISTER V 



V- 



■ PCLK 



■C^Ev 



SDO 



SDO 
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Opcode 10 is used for transferring data from the SPC data regis- 
ter into the parallel data register, irrespective of the state of PCLK. 
However, PCLK must be static between C/D going high-to-low and 
SCLK going low-to-high. 



SPC Data - 



SCLK ■ 
C/D ■ 



SDI 



Parallel Data Register (Inst 10) 
D 



SERIAL 
PROTOCOL 

DATA 

& 

COMMAND 



REGISTERS 



PARALLEL 
DATA REGISTER ' 



< — 



PCLK 



V- 



'O^v 



SDO 



Opcodes 11 and 12 are used to set Serial and Stub Mode, re- 
spectively. After executing one of these opcodes, the device 
remains in this mode until programmed otherwise. The Serial 
mode is the default mode that the IDT49FCT818 powers up in. In 
Serial mode, commands are shifted through the SPC command 
register and then to the SDO pin. This is the typical mode used 
when several varieties of devices that utilize the SPC access 
method are employed on one serial ring. 

SERIAL MODE 



DEVICE #1 


DEVICE #2 


DEVICE #3 


DEVICE #4 


DEVICE #5 




CMD1 




CMD2 




CMD3 




CMD4 




CMD5 























STUB MODE 



SDI- 



DEVICE #2 



CMD2 



DEVICE #3 



CMD3 



DEVICE #4 



CMD4 



-♦SDO 



SDI- 



DEVICE#1 



CMD1 



DEVICE #5 



CMD5 



"SDO 



Opcode 13 transfers data from the SPC data register to the par- 
allel data register on the next PCLK. Opcode 14 connects the D bus 
to the Y. Operation 1 4 can be temporarily suspended by raising the 
C/D input and resumed by lowering the C/D input again, The op- 
eration is terminated by SCLK. 

SPC Data — ► Parallel Data Register Synchronous w/PCLK (Inst 13) 

SDI D 

_1_ 



SCLK ■ 
C/D ■ 



> 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 



REGISTERS 



PARALLEL , 
DATA REGISTER 



PCLK 



^ 



■ 0~E Y 



SDO 



EH 



In Stub mode, SDI is connected directly to SDO. In this way, the 
same diagnostic command can be loaded into multiple devices of 
like type. For example, in four clock cycles the same command 
could be loaded into 8 IDT49FCT818S (64-bit pipeline register). 
Dissimilar devices must be segregated into serial scan loops of 
similar type, as shown below. During the command phase, the se- 
rial shift clock must be slowed down to accommodate the delay 
from SDI to SDO through all of the devices. The slower clock is typi- 
cally a small tradeoff compared to the reduced number of clock 
cycles. 



Note: The state of OE Y is a "do not care;" that is, data will be output 
even if OE Y = High. 



SCLK ■ 
C/D ■ 




PARALLEL ( < L_ PCLK 



DATA REGISTER ' 



■UE y 
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Opcodes 3 and 1 3 transfer data synchronous to the PCLK which 
means that the high-to-low on the C/D input is an arm signal. The 
data and command can be shifted in while the PCLK is running. 
The C/D line is dropped prior to the desired PCLK edge and raised 
before the next edge, [instruction 13 can be repeated over many 
times by leaving the C/D line low during multiple transitions of the 
PCLK while not clocking SCLK. PCLK cycles can even be skipped 
by raising the C/D input during the desired clock periods. Instruc- 
tion 3 can be repeated by pulsing the C/D high after each PCLK. 



C/D" 



SCLK 



DATA 
IN 



EXECUTE 
{SPC CMD) 



PCLK 




The ability to continuously execute a synchronous command 
can provide major benefits. For example, the synchronous read 
(Instruction 3, Y to SPC data) instruction could be clocked into the 
SPC data register. Then, it could be continuously executed by 
pulsing the C/D line high. When the whole system is stopped 
(PCLK quiescent), the serial data register will contain the next to the 
last state of the parallel data register. That value can be shifted out 
and the current state of the parallel register can then be observed, 
allowing for the observation of two states of the parallel register (the 
current and the previous). 

TYPICAL APPLICATION 

In the block diagram of the typical application, the SPC data 
register is shown being used with a writable control store in a 
microprogrammed design. The control store can be initialized 
through the diagnostics path. The SPC data register is used for the 
instruction register going into the IDT49C410, as well as for data 
registers around the IDT49C403. In this way, the designer may use 
the SPC data register to observe and modify the microcode com- 
ing out of the writable control store, as well as observing and being 
able to modify data and instructions in the overall machine. The 
IDT49C403 is a 16-bit version of the 2903A/203 which includes an 
SPC port for diagnostic and break point purposes. 

The block diagram of the diagnostics ring shows how devices 
with diagnostics are hooked together in a serial ring via the SDI and 
SDO signals, The diagnostics signals may be generated through 
registers which are hooked up to a microprocessor. This micropro- 
cessor could conceivably be an IBM PC. 



TYPICAL MICROPROGRAM APPLICATION WITH SPC T ' 
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_„, .,„ i 












IDT49C410 
SEQUENCER 


' 
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As companies like IDT continue to integrate more onto each de- 
vice and put each device into smaller packages such as surface 
mount devices, the board level testing becomes more complex for 
the designer and the manufacturing divisions of companies. To 
help this situation, serial diagnostics was invented. This allows for 
observation of critical signals deep within the system. During sys- 
tem test, when an error is observed, these signals may be modified 
in order to zero in on the fault in the system. 

Serial diagnostics is primarily a scheme utilizing only a few pins 
(4) to examine and alter the internal state of a system for the pur- 
pose of monitoring and diagnosing system faults. It can be used at 
many points in the life of a product: design debug and verification, 
manufacturing test and field service. This document describes a 
serial diagnostic scheme which was developed at IDT and will be 
used in future VLSI logic devices designed by IDT. 

CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test 
environment. Large output currents are being switched in very 
short periods and proper testing demands that test set-ups have 
minimized inductance and guaranteed zero voltage grounds. The 
techniques listed below will assist the user in obtaining accurate 
testing results: 

1) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing im- 
proper device operation and possible latchup. 



2} Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 
minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possi- 
ble to the DUT power pins. 

3) Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decou- 
pling between power and ground planes is necessary. The 
ground plane must be sustained from the performance board to 
the DUT interface board and wiring unused interconnect pins to 
the ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being 
recommended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To allow 
for testing and hardware-induced noise, it may be necessary to 
use Vil < OV and Vih > 3V for ATE testing purposes. 



m 
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ORDERING INFORMATION 



IDT 



xxxx 



XX 



Device Type 



■ Package 



Process 



Blank 
B 



P 
C 
E 

L 
SO 



Commercial (0°C to +70°C) 

Military (-55° C to +125° C) 
Compliant to MIL-STD-883, Class B 

Plastic DIP 
Sidebraze DIP 
CERPACK 

Leadless Chip Carrier 
Small Outline IC 



49FCT81 8 Octal Register with SPC 

49FCT81 8A High-Speed Octal Register with SPC 
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FAST CMOS 
1-OF-8 DECODER 



IDT54/74FCT138 
IDT54/74FCT138A 



FEATURES: 

• 1DT54/74FCT138 equivalent to FAST T 
IDT54/74FCT138A 35% faster than FAST™ 

• Equivalent to FAST ™ speeds and output drive over full 
temperature and voltage supply extremes 

• l 0L = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5uW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™(5pA max.) 

• 1-of-8 decoder with enables 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing* 5962-87654 is listed on this 
function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT138and IDT54/74FCT138Aare 1-of-8 decod- 
ers built using advanced CEMOS™, a dual metal CMOS technol- 
ogy. The I DT54/74FCT1 38 and I DT54/74FCT1 38A accept three bi- 
nary weighted inputs (Ao, Ai , A2) and, when enabled^ provide eight 
mutually exclusive active LOW outputs (O0-O7). The 
IDT54/74FCT138andJDT54/74FCT138A feature three enable in- 
puts, two active LOWJE1 , E2) and one active HIGH (E 3 ). All outputs 
will be HIGH unless E1 and E 2 are LOW and E 3 is HIGH. This multi- 
ple enable function allows easy parallel expansion of the device to 
a 1-of-32 (5 lines to 32 lines) decoder with just four 
1DT54/74FCT138 or IDT54/74FCT138A devices and one inverter. 



PIN CONFIGURATIONS 



AiC 
A 2 C 

E 2 C 

E3C 

GND C 



INDEX- 



16 
15 

P16-1, 14 

D16-1, 13 
S016-1 19 

E16-1 11 
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TOP VIEW 
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A 2 A, A E^ E 2 E 3 




EH1 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 
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ABSOLUTE MAXIMUM RATINGS* 



CAPACITANCE <t a = +25°c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


6 


10 


pF 


C 0UT 


Output Capacitance 


V OUT= 0V 


8 


12 


pF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = - 0.2V 

Commercial: T A = 0°C to +70°C; V cc = 5.0V ±5% 
Military: T A = -55° C to + 125°C; V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS (D 


MIN. 


TYP. ( 2 ) 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH 


Input HIGH Current 


V C c - Max. 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5W 


IlL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5W 


V, = GND 


- 


- 


-5 


V,K 


Clamp Diode Voltage 


V C c = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max. (3) ,V = GND 


-60 


-120 


- 


mA 


V H 


Output HIGH Voltage 


V CC = 3V,V |N =V LC orV HC ,l OH = -32uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
Vin = v ih or V| L 


l 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL 


2.4 


4.3 


- 


| 0H = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


V C c=3V,V |N =V LC or V HC , l 0L = 300uA 


- 


GND 


V LC 


V 


V C c = Mm. 
Vin = V, H or V| L 


Iol = 300uA 


_ 


GND 


Vlc 


Iol = 32mA MIL. 


- 


0.3 


0.5 


Iol = 48mA COM'L. 


- 


0.3 


0.5 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 

v, N >v HC :V lN <v LC 

f i= 


- 


0.001 


1.5 


mA 


Al C c 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
V, N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'CCD 


(4) 

Dynamic Power Supply Current 


V C c= Max. 
Outputs Open 
One Input Toggling 
50% Duty Cycle 


Mn > V HC 
Mn < V LC 


- 


0.15 


0.3 


mA/ 
MHz 


>C 


Total Power Supply Current 


V cc = Max. 
Outputs Open 
fi - 10MHz 
50% Duty Cycle 
One Input Toggling 


Mn > V HC 
Mn < V LC 
(FCT) 


- 


1.5 


4.5 


mA 


V lN = 3.4V 
V lN = GND 


- 


1.8 


5.5 


V cc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
One Input Toggling 


Mn > V HC 
Mn < V LC 
(FCT) 


- 


0.38 


2.3 (5) 


V IN =3.4V 
V, N = GND 


- 


0.63 


3.3 (5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, + 25° C ambient and maximum loading. 

3. Per TTL driven input (V IN = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. In 



QUIESCENT " 



; + In 



l C = >cc + A'cc D H N T + l CCD (f CP /2 + f, N, ) 

l cc = Quiescent Current 

AI C c = Power Supply Current for a TTL High Input (V IN = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N | = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 



eh 
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DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


A - A 2 


Address Inputs 


E,.E 2 


Enable Inputs (Active LOW) 


E3 


Enable Input (Active HIGH) 


60- O7 


Outputs (Active LOW) 



TRUTH TABLE 


























INPUTS 


OUTPUTS 


Ei E 2 


E3 


A 


A1 


A 2 


Oo 


O1 


o 2 


O3 


4 


65 


o 6 


o 7 


H X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


X X 


L 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


L L 


: H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L L 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


L L 


H 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT138 


IDT54/74FCT138A 


UNIT 


typ< 3) 


COM'L. 


MIL. 


TYP< 3) 


COM'L. 


MIL. 


MIN. (2) 


MAX. 


MIN. (2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


*PLH 
tpHL 


Propagation Delay 
A toO n 


C L = 50pF 
R L = 500Q 


7.0 


1.5 


9.0 


1.5 


12.0 


4.5 


1.5 


5.8 


1.5 


7.8 


ns 


tpLH 
tpHL 


Propagation Delay 
E<\ or E 2 to O n 


6.0 


1.5 


9.0 


1.5 


12.5 


4.5 


1.5 


5.9 


1.5 


8.0 


ns 


tpm 

tpHL 


Propagation Delay 
E 3 toO n 


6.0 


1.5 


9.0 


1.5 


12.5 


4.5 


1.5 


5.9 


1.5 


8.0 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vbc = 5.0V, +25°C ambient and maximum loading. 

ORDERING INFORMATION 



IDTXXFCT 


XXXX 


X 


X 






Temp 


Range 


Device 


jType 


Pac 


<age 


Proc 


ess 




















Blank 
B 


Commercial 








MIL-STD-883, Class B 
















P 
D 

SO 
E 

L 


Plastic DIP 

CERDIP 

Small Outline IC 

CERPACK 

Leadless Chip Carrier 






















138 
138A 


1-of-8 Decoder 












Fast 1-of-8 Decoder 












54 
74 


-55°Cto +125°C 


















0°Cto +70°C 
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FAST CMOS 
CARRY LOOKAHEAD 
GENERATOR 



IDT54/74FCT182 
IDT54/74FCT182A 



FEATURES: 

• IDT54/74FCT182 equivalent to FAST ™speed; 
IDT54/74FCT182A 30% faster than FAST ™ 

• Equivalent to FAST ™ speeds and output drive over full 
temperature and voltage supply extremes 

• | 0L = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5jjA max.) 

• Carry lookahead generator 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT182 and 1DT54/74FCT182A are high-speed 
carry lookahead generators built using advanced CEMOS™, a 
dual metal CMOS technology. The IDT54/74FCT182 and 
IDT54/74FCT182A are carry lookahead generators that accept up 
to four pairs of active LOW Carry _Propagate (P , Pi , P2 , P 3 ) and 
Carry Generate (G , G u G 2 , G 3 ) signals and an active HIGH 
carry input (Cn) and provides anticipated HIGH carries (Cn+y, 
Cn+z) across four groups of binary adders. These products also 
have active LOW Carry Propagate (P) and carry generate (G) 
outputs which may be used for further levels of lookahead. 



PIN CONFIGURATIONS 



G1C 

P1C 

Pod 

P3C 

PC 
gndC 



15 

P16-1, 14 
D16-1, 13 
S016-1 1? 

& 
E16-1 " 
10 



INDEX- 



H V CC 


HF 2 


3S ? 


3 c„ 


_J Cn + x 


_l Cn + y 


]G 


— I C n + z 



DIP/SOIC/CERPACK 
TOP VIEW 



FUNCTIONAL BLOCK DIAGRAM 

C n U P G, Pi 







IQTK3 z ^ 


19 








3 2 u, 20 




Go 


P 4 


1 


is d 


G 2 


Po 


bs 




17 d 


C n 


NC 


be 


L20-2 


ied 


NC 


G~3 


P 7 




.15 d 


Cn + x 


P3 


P 8 


9 10 11 12 

IOL Q O J 

a 
LCC 


14 d 


Cn + y 






TOP VIEW 





Go P ? 



Gs Pa 



eh 




CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT182/A FAST CMOS 
CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



d) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


'out 


DC Output Current 


120 


120 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


V,n=0v" 


6 


10 


pF 


C OUT 


Output Capacitance 


v 0UT= ov 


8 


12 


pF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC =0.2V;V HC =V CC -0.2V 
Commercial: T A = 0°Cto +70°^^ = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 0) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


y H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


_ 


- 


0.8 


V 


i IH 


Input HIGH Current 


V cc - Max. 


V, =Vc C 


- 


- 


5 


PA 


V, = 2.7V 


- 


- 


5< 4 > 


l|L 


Input LOW Current 


V, = 0.5V 


- 




-5* 4 > 


V, = GND 


- 


- 


-5 


V 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


Vdh 


Output LOW Voltage 


Vcc = 3V, V jN = V LC or V HC , I h = *W 


Vhc 


Vcc 


- 


V 


V cc = Min. 
v in = v ih or V| L 


1 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15mACOM'L 


2.4 


4.3 


- 


V 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC orV HC , l 0L = 300uA 


- 


GND 


V L c 


V 


V cc = Mm. 
Vin = V lH or V| L 


l 0L = 300uA 


- 


GND 


Vlc 


Iol = 32mA MIL 


- 


0.3 


0.5 


| 0L = 48mA COM'L 


- 


0.3 


0.5 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT182/A FAST CMOS 
CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


l cc 


Quiescent Power Supply Current 


Vcc = Max. 

v, N >v HC ;V lN <v LC 

f, = 


'- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V lN = 3.4V 0) 


- 


0.5 


2.0 


mA 


'cCD 


(4) 

Dynamic Power Supply Current 


V C c= Max. 
Outputs Open 
One Input Toggling 
50% Duty Cycle 


V|N > V HC 
V, N < V LC 


- 


0.15 


0.3 


mA/ 
MHz 


>C 


Total Power Supply Current (5,6) 


Vcc = Max. 
Outputs Open 
f, = 10MHz 
50% Duty Cycle 
One Bit Toggling 


V|N > V HC 
V,n < V LC 
(FCT) 


- 


1.5 


4.5 


mA 


V lN = 3.4V 
V IN = GND 


- 


1.8 


5.5 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25° C ambient and maximum loading. 

3. Per TTL driven input (V| N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



In 



• + 'in 



+ "n 



: 3.4V) 



'c = 'cc + A'cc d h n t + 'ccd ( f cp/2 + f| Nj ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

I ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 



eh 
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IDT54/74FCT182/A FAST CMOS 
CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DEFINITION OF FUNCTIONAL TERMS 



PIN NAMES 


DESCRIPTION 


C n 


Carry Input 


Go-G 2 


Carry Generate Inputs (Active LOW) 


Gi 


Carry Generate Input (Active LOW) 


Gb 


Carry Generate Input (Active LOW) 


p o> p i 


Carry Propagate Inputs (Active LOW) 


P 2 


Carry Propagate Input (Active LOW) 


P3 


Carry Propagate Input (Active LOW) 


^n + x ~ C n + z 


Carry Outputs 


G 


Carry Generate Output (Active LOW) 


P 


Carry Propagate Output (Active LOW) 



TRUTH TABLE 






















INPUTS 


OUTPUTS 


C n Clo 


Fo 


^ 


* 


3 2 


?2 


G 3 


?3 


Wl + X C n + y C n + z 


G 


P 


X H 


H 














L 






L H 


X 














L , 






X L 


X 














H J 






H X 


L 














H 






X X 


X 


H 


H 










L 






X H 


H 


H 


X 










L 






L H 


X 


H 


X 










L 






X X 


X 


L 


X 










H 






X L 


X 


X 


L 










H 






H X 


L 


X 


L 










H 






X X 


X 


X 


X 


H 


H 






L 






X X 


X 


H 


H 


H 


X 






L 






X H 


H 


H 


X 


H 


X 






L 






L H 


X 


H 


X 


H 


X 






L 






X X 


X 


X 


X 


L 


X 






H 






X X 


X 


L 


X 


X 


L 






H 






X L 


X 


X 


L 


X 


L 






H 






H X 


L 


X 


L 


X 


L 






H 






X 




X 


X 


X 


X 


H 


H 




H 




X 




X 


X 


H 


H 


H 


X 




H 




X 




H 


H 


H 


X 


H 


X 




H 




H 




H 


X 


H 


X 


H 


X 




H 




X 




X 


X 


X 


X 


L 


X 




L 




X 




X 


X 


L 


X 


X 


L 




L 




X 




L 


X 


X 


L 


X 


L 




L 




L 




X 


L 


X 


L 


X 


L 




L 






H 




X 




X 




X 






H 




X 




H 




X 




X 






H 




X 




X 




H 




X 






H 




X 




X 




X 




H 






H 




L 




L 




L 




L 






L 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
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IDT54/74FCT182/A FAST CMOS 
CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION 01 


IDT54/74FCT182 


IDT54/74FCT182A 


UNIT 


TYP.< 3 > 


COM'L 


MIL. 


TYP.< 3 > 


COM'L. 


MIL. 


MIN.< 2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 

tpHL 


Propagation Delay 

C n tO C n + y, 
Cn + y, Cn + z 


C L = 50pF 
R L = 500O 


6.0 


2.0 


10.0 


2.0 


16.5 


4.0 


2.0 


7.0 


2.0 


10.7 


ns 


tpLH 

tpHL 


Propagation Delay 
P . Pi . ^ - to 

Cn + y. Cn + y, Cn + z 


6.0 


1.5 


9.0 


1.5 


11.5 


4.0 


1.5 


8.5 


1.5 


9.0 


ns 


tpLH 
*PHL 


Propagation Delay 

G , G~! , G~ 2 to 
Cn + x. Cn + y, Cn + z 


6.0 


1.5 


9.5 


1.5 


11.5 


4.0 


1.5 


8.5 


1.5 


9.0 


ns 


*PLH 
tpHL 


Propagation Delay 
Pi , P 2 P 3 to G 


7.0 


2.0 


11.0 


2.0 


16.5 


4.8 


2.0 


7.2 


2.0 


10.7 


ns 


tpLH 

tpm 


Propagation Delay 
G n toG 


7.5 


2.0 


11.5 


2.0 


16.5 


5.0 


2.0 


7.6 


2.0 


10.7 


ns 


tpLH 

VhL 


Propagation Delay 
P n toP 


6.0 


1.5 


8.5 


1.5 


12.5 


4.0 


15 


6.0 


1.5 


7.4 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



X 



Temp. Range Device Type Package 



Process/ 

Temperature 

Range 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 

D 

SO 

L 

E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadtess Chip Carrier 

CERPACK 


182 
182A 


Carry Lookahead Generator 
Fast Carry Lookahead Generator 


54 


-55°Cto +125°C 


74 


0°Cto+70°C 



ca 
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FAST CMOS OCTAL 
BUFFER/LINE DRIVER 



IDT 54/74FCT240 
IDT 54/74FCT240A 



FEATURES: 

• IDT54/74FCT240 equivalent to FAST ™ speed; 
IDT54/74FCT240A 30% faster than FAST™ 

• Equivalent to FAST™ output drive over full temperature and 
voltage supply extremes 

• Iol = 64mA (commercial) and 48mA (military) 

• CMOS power levels {5jjW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Octal buffer/line driver with 3-state output 

• J ED EC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87655 is listed on this 
function. 



DESCRIPTION: 

The IDT54/74FCT240/A are octal buffer/line drivers built using 
advanced CEMOS ™, a dual metal CMOS technology. The devices 
are designed to be employed as memory and address drivers, 
clock drivers and bus-oriented transmitter/receivers which provide 
improved board density. 



PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



oe a C 
dAqC 

DAtC 

o^C 



DA 3 E 8 
<5E 3 C 9 
GND C 10 



P20-1. 17 
5 D20-1, 16 
DA 2 Ce SO20-2 15 
Og 2 C7 



& 
E20-1 14 



3 Vcc 

]^o 
HDB 
13 OA, 
3 DB! 
3 0A 2 
3 DB 2 
3 C5A 3 
3 DB 3 



INDEX- 



DIP/SOIC/CERPACK 
TOP VIEW 




? Q P O 



o 



LCC 
TOP VIEW 



OEa 



DA 



OB 



DAt . 



OB, 



DA 2 



OB 2 



DA 3 



OB 3 



D> 



\> 



OE B 



5X 



DB 



OAi 



DBt 



OAo 



DB 2 



OA 3 



DB 3 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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DSC-4013/-1 



IDT54/74FCT240/A 

FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



<i) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



CAPACITANCE (T A = + 25°c, f = lomhz) 








SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v, N = ov, 


6 


10 


pF 


C OUT 


Output Capacitance 


V OUT=0V 


8 


12 


pF 



NOTES: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = Vcc - 0.2V 
Commercial: T A = 0°Cto +70°C; V cc = 5.0V ±5% 
Military: T A = -55°C to +125°C;V CC = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


_ 


V 


V .L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 


V cc - Max. 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


l,L 


Input LOW Current 


V, = 0.5V 


- 


- 


-5 (4) 


V, = GND 


- 


- 


-5 


'oz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- 


10 


pA 


V = 2.7V 


- 


- 


10< 4 > 


V = 0.5V 


- 


_ 


-10< 4 > 


V = GND 


- 


- 


-10 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


V H 


Output HIGH Voltage 


V cc = 3V, V IN = V LC orV HC , l 0H = -32uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
V|n = V lH or V, L 


I oh = -300uA 


Vhc 


Vcc 


- 


Ioh = -12mA MIL 


2.4 


4.3 


- 


Ioh = -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V lN = V LC or V HC> l 0L = 300uA 


- 


GND 


v LC 


V 


V cc = Mjn. 
V lN = V| H "or V| L 


Iol = 300uA 


- 


GND 


v LC 


| 0L = 48mA MIL. 


- 


0.3 


0.55 


Iol = 64mA COM'L. 


- 


0.3 


0.55 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



EH 
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IDT54/74FCT240/A 

FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS FOR TCT240 

V LC = 0.2V; V HC = V cc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 
V 1N >V HC ;V IN < V LC 
f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current* 4 ' 


V C c= Max. 
Outputs Open 
OE A = OE B = GND 
One Input Toggling 
50% Duty Cycle 


V IN > V HC 
V,n < V L c 


- 


0.15 


0.25 


mA/ 
MHz 


"c 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
fl = 10MHz 
50% Duty, Cycle 
OE A = OE B = GND 
One Bit Toggling 


Vin > V HC 

v IN < v LC 

(FCT) 


- 


1.5 


4.0 


mA 


V, N = 3.4V 
V, N = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty Cycle 
OE A = OE B = GND 
Eight Bits Toggling 


V,N > V HC < 6 » 
V,n < V LC 
(FCT) 


- 


3.0 


6.5< 5 > 


V, N = 3.4V (6) 
V jN = GND 


- 


5.0 


14.5< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, + 25°C ambient and maximum loading. 

3. Per TTL driven input (V ]N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
6 - 'c = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc d hNt + 'ccd (W 2 + f i N, ) 



lc 



Quiescent Current 



A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 



J H 



= Duty Cycle for TTL Inputs High 



N T = Number of TTL Inputs at D H L 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz.' 
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IDT54/74FCT240/A 

FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 


DESCRIPTION 


OE A ,OE B 

Dxx 

Oxx 


3-State Output Enable Input (Active LOW) 

Inputs 

Outputs 



INPUTS 


OUTPUT 


5E A ,5I B 


D 


L 
L 
H 


L 
H 
X 


H 

L 
Z 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

z = High Impedance 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION 01 


IDT54/74FCT240 


IDT54/74FCT240A 


UNIT 


TYP.< 3 > 


COM'L 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN. (2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


JPLH 
THL 


Propagation Delay 
D n to n 


C L = 50pF 
R L = 500Q 


5.0 


1.5 


8.0 


1.5 


9.0 


3.5 


1.5 


4.8 


1.5 


5-1 


ns 


VzH 
*PZL 


Output Enable 
Time 


7.0 


1.5 


10.0 


1.5 


10.5 


4.8 


1.5 


6.2 


1.5 


6.5 


ns 


tpHZ 
*PLZ 


Output Disable 
Time 


6.0 


1.5 


9.5 


1.5 


12.5 


4.3 


1.5 


5.6 


1.5 


5.9 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V C c - 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 
Temp. Range 



Device Type Package 



Process 



Blank Commercial 

B MIL-STD-883, Class B 

P Plastic DIP 

D CERDIP 

SO Small Outline IC 

L Leadless Chip Carrier 

E CERPACK 

240 Inverting Octal Buffer/Line Driver 

240A Fast Inverting Octal Buffer/Line Driver 

54 -55°Cto +125°C 

74 0°Cto+70°C 



na 



S10-85 




FAST CMOS OCTAL 
BUFFER/LINE DRIVER 



IDT54/74FCT241/A 
IDT 54/74FCT244/A 



FEATURES: 

• IDT54/74FCT241/244 equivalent to FAST™speed; 
IDT54/74FCT241A/244A 35% faster than FAST 

• Equivalent to FAST ™ output drive over full temperature 
and voltage supply extremes 

• Iol = 64mA (Commercial), 48mA (Military) 

• CMOS power levels (5^W typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Octal buffer/line driver with 3-state output 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87630 is listed on this func- 
tion. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT241/244 and IDT54/74FCT241 A/244A are oc- 
tal buffer/line drivers built using advanced CEMOS ™, a dual metal 
CMOS technology. The devices are designed to be employed as 
memory and address drivers, clock drivers and bus-oriented trans- 
mitter/ receivers which provide improved board density. 



PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



0E A C 
DA E 
OB C 
DA, C 
OEhC 
DA 2 C 
OB 2 C 
DA 3 C 
OB 3 C 
GND C 



INDEX- 



* P20-1, 

5 D20-1, 

6 SO20-2 

& 

7 E20-1 

8 

9 
10 



Vcc 

OE B . 

OA 

DB 

OA, 

DB, 

OA 2 

DB 2 

OA 3 

DB 3 



DIP/SOIC/CERPACK 
TOP VIEW 



*OEn for 'FCT241 
OE B for 'FCT244 




^a 



DA 



OB 



DA 1 



OBi 



DA 2 



LCC 
TOP VIEW 



OB 2 



DA 3 



OB 3 



\> 







OH B . 



OA 



DB 



OA, 



DB< 



OA 2 



DB2 



OA, 



DB 3 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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DSC-4020/-1 



IDT54/74FCT241A AND IDT54/74FCT244/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 1 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is astress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v lN =ov 


6 


10 


PF 


C 0UT 


Output Capacitance 


V 0U t= ov 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 



V LC = 0.2V;V H) 



= V CC -0.2V 



Commercial: T A = 0°Cto +70°C;V CC = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5DV±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V, L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH 


Input HIGH Current 


V cc = Max. 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


IlL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5 (4) 


V) = GND 


- 


- 


-5 


loz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


Vo = V cc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10< 4 > 


V = 0.5V 


- 


- 


-10 (4) 


V = GND 


- 


- 


-10 


V, K 


Clamp Diode Voltage 


V cc = Min. p l N = -18mA 


- 


-0.7 


-1.2 


V, 


los 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, V lN = V LC or V HC , l 0H = -32uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
V| N = V lH or V, L 


l 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15mACOM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V,V IN = V LC orV HCl l 0L = 300uA 


- 


GND 


v LC 


V cc = Min. 
Mn = V| H or V 1L 


l 0L = 300uA 


- 


GND 


V L c 


l 0L = 48mA MIL. 


- 


0.3 


0.55 


I 0L = 64mA COM'L 


- 


0.3 


0.55 


V h 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



EH 



S 10-87 



IDT54/74FCT241A AND IDT54/74FCT244/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS FOR 'FCT241 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 

v, N >Vh C :v )N < V LC 

f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V IN = 3.4V < 3 > 


- 


0.5 


2.0 


mA 


l CCD 


Dynamic Power Supply Current* 4 ' 


V C c= Max. 
Outputs Open 
OE A = OE B - GND 
One Input Toggling 
50% Duty Cycle 


Vin > V H c 
Vin < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


"c 


Total Power Supply Current* 6 * 


Vcc = Max. 
Outputs Open 
f, = 10MHz 
50% Duty Cycle 
OE A = OE B = GND 
One Bit Toggling 


Vin > V HC 
Vin < V LC 
(FCT) 


- . 


1.5 


4.0 


mA 


V IN = 3.4V 
V| N = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OE A = OE B = GND 
Eight Bits Toggling 


V, N > V HC <6) 
V,n < V LC 
(FCT) 


- 


3.0 


6.5 (5) 


V lN = 3.4V (6) 
V, N = GND 


- 


5.0 


. 14.5< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6 - 'c ~ 'quiescent + 'inputs + 'dynamic 

l c = | cc + A | cc d h N t + l CCD (f CP /2 + f, N, ) 

I cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f, 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT241A AND IDT54/74FCT244/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS FOR 'FCT244 

V LC = 0.2V; V HC ~ V C c - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


V cc = Max. 
V.n^Vhc.-V,^ V LC 

, f, = o 


- 


0.001 


1.5 


mA 


Mcc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V jN = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


IcCD 


Dynamic Power Supply Current' 4 ' 


V C c= Max. 
Outputs Open 
OE A = OE B = GND 
One Input Toggling 
50% Duty Cycle 


Vin > V HC 
V IN < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
f, = 10MHz 
50% Duty Cycle 
OE A = OE B = GND 
One Bit Toggling 


Vjn > V HC 
V IN < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V 
V IN = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty Cycle 
OE A = OE B = GND 
Eight Bits Toggling 


v lN > v HC { 6 > 
v IN < V LC 
(FCT) 


- 


3.0 


6.5 (5) 


V, N = 3.4V (6) 
V, N = GND 


■ - 


5.0 


14.5< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. , 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. I c = 'quiescent + 'inputs + 'dynamic 

l c = 'cc + A'cc d h n t + 'ccd ( f cp/2 + f| N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V )N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT241A AND IDT54/74FCT244/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DEFINITION OF FUNCTIONAL TERMS 



NOTE: 

1. For 'FCT241 use OE3 . and for 'FCT244 use UEV 



TRUTH TABLE FOR 'FCT241 



PIN NAMES 


DESCRIPTION 


Dxx 

Oxx 


3-State Output Enable Input (Active LOW) 

Inputs 

Outputs 



INPUTS 


OUTPUT 


OT! A , 


OE B 


D 


L 

L 
H 


H 
H 
L 


L 
H 
X 


L 
H 

Z 



TRUTH TABLE FOR 'FCT244 



INPUTS 


OUTPUT 


6e a ,oe b 


D 


L 
L 
H 


L 
H 
X 


L 

H 

Z 



H = HIGH Voltage Level 
L - LOW Voltage Level 



Don't Care 
High Impedance 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR 


'FCT241 










SYMBOL 


PARAMETER 


CONDITION™ 


IDT54/74FCT241 


IDT54/74FCT241A (4) 


UNIT 


TYP.W 


COM'L. 


MIL. 


TYP.< 3 ) 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MlN.< 2 > 


MAX. 


JPLH 
THL 


Propagation Delay 
D n to O n 


C L = 50pF 
R L = 500Q 


4.0 


1.5 


6.5 


1.5 


7.0 


3.0 


1.5 


4.8 


1.5 


5.1 


ns 


VzH 


Output Enable 
Time 


5.5 


1.5 


8.0 


1.5 


8.5 


4.0 


1.5 


6.2 


1.5 


6.5 


ns 


tpHZ 
tpi_Z 


Output Disable 
Time 


4.5 


1.5 


7.0 


1.5 


7.5 


3.0 


1.5 


. 5.6 


1.5 


5.9 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

4. These numbers are preliminary only. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR 


'FCT244 










SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT244 


IDT54/74FCT244A 


UNIT 


TYP.< 3 > 


COM'L 


MIL 


TYP. (3) 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
D n to O n 


C L = 50pF 
R L = 500Q 


4.5 


1.5 


6.5 


1.5 


7.0 


3.1 


1.5 


4.8 


1.5 


5.1 


ns 


*PZH 
*P2L 


Output Enable 
Time 


6.0 


1.5 


8.0 


1.5 


8.5 


3.8 


1.5 


6.2 


1.5 


6.5 


ns 


tpHZ 
tpLZ 


Output Disable 
Time 


5.0 


1.5 


7.0 


1.5 


7.5 


3.3 


1.5 


5.6 


1.5 


5.9 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 
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IDT54/74FCT241A AND IDT54/74FCT244/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDTXXFCT A X 

Temp. Range Device Type Package 



Process 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 

D 

SO 

L 

E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


241 
241 A 
244 
244A 


Octal Buffer/Line Driver 
Fast Octal Buffer/Line Driver 
Octal Buffer/Line Driver 
Fast Octal Buffer/Line Driver 


54 
74 


-55°Cto +125°C 
0°Cto +70°C 



En 
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FAST CMOS 
NON-INVERTING 
BUFFER TRANSCEIVER 



IDT 54/74FCT245 
IDT 54/74FCT245A 



FEATURES: 

• IDT54/74FCT245 equivalent to FAST™speed; 
IDT54/74FCT245A 35% faster than FAST ™ 

• Equivalent to FAST ™output drive over full temperature 
and voltage supply extremes 

• Iol = 64mA (commercial) and 48mA (military) for both ports 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Non-inverting buffer transceiver 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87629 is listed on this func- 
tion. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT245 and IDT54/74FCT245A are 8-bit non- 
inverting, bidirectional buffers built using advanced CEMOS ™, a 
dual metal CMOS technology. These bidirectional buffers have 
3-state outputs and are intended for bus-oriented applications. The 
Transmit/Receive (T/R) input determines the direction of data flow 
through the bidirectional transceiver. Transmit (active HIGH) 
enables data from A ports to B ports. Receive (activeLOW) enables 
data from B ports to A ports. The Output Enable (OE) Input, when 
HIGH, disables both A and B ports by placing them in High Z 
condition. 



PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



INDEX- 



t/r: 

Aod 
Ai C 
A2C 
AsC 
A 4 C 
A5C 
AeC 
A 7 C 

gndC 



* P20-1, 

5 D20-1, 

6 SO20-2 

7 & 

7 E20-1 

8 
9 
10 



3 Vcc 
HUE 
Bo 
B1 
B 2 
B 3 
B 4 
B 5 



B7 



DIP/SOIC/CERPACK 
TOP VIEW 




T/R- 



Ao- 



A -S 



a 



T^ 



r2 



^='-r. 



r^ 



r2 



!E 



r^i 



r^ 



^ 



^ 



< 



^ 



^ 



^ 



=3 



^ 



^ 



(19) 



(18) 



(17) 



(16) 



(15) 



(14) 



(11) 



OE 



Bo 



(13) 



J12L 



Be 



B7 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



» 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT245/A FAST CMOS 
NON-INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TE RM (2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm< 3 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to V cc 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v 1N =ov 


6 


10 


PF 


C l/0 


I/O Capacitance 


V OUT=0V 


8 


12 


PP 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE M AXI MUM RAT- 
IN GS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Inputs and V cc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = Vcc - 0.2V 
Commercial: T A = 0°C to +70°C; V cc = 5.0V ±5% 
Military: T A = -55°Cto + 125°C;V C c = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V ,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


v, L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


•iH 


Input HIGH Current 
(Except I/O pins) 


V C c - Max - 


v, =v cc 


- 


- . 


5 


uA 


V, = 2.7V 


- 


- . 


5W 


IlL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


_ 


- 


-5< 4 > 


V, = GND 


- 


-. 


-5 


l|H 


Input HIGH Current 
(I/O pins only) 


V cc = Max. 


V, = V cc 


- 


- 


15 


uA 


V, = 2.7V 


- 


_ 


15< 4 > 


'lL 


Input LOW Current 
(I/O pins only) 


V, = 0.5V 


— 


_ 


-15< 4 > 


V, = GND 


_ 




-15 


Mk 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


V 0H 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC , Iqh = "32uA 


Vhc 


Vcc 


- 


V 


V cc - Min. 
Vin - V| H or V| L 


Ioh - -300uA 


Vhc 


Vcc 


_ 


lOH = -12mA MIL. 


2.4 


4.3 


- 


Ioh « -15mA COM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 
(Port A and Port B) 


Vcc = 3V, V IN = y. c or V HC , hi = 300pA 


- 


GND 


V L c 


V 


V cc = Min. 
Vin = V| H or V, L 


Iol - 300uA 


- 


GND 


Vlc 


Iol = 48mA MIL. 


- 


0.3 


0.55 


Iol = 64mA COM'L. 


- 


0.3 


0.55 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



EDI 



SI 0-93 



IDT54/74FCT245/A FAST CMOS 
NON-INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC =V CC - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


be 


Quiescent Power Supply Current 


V cc = Max. 

Vin>v hc :V in <v LC 

f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V IN = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current (4) 


V C c= Max. 
Outputs Open 
OE = GND 
T/R = GNDorV cc 
One Input Toggling 
50% Duty Cycle 


V IN > V HC 
V,N < V LC 


- 


0.15 


0.25 


mA/ 
. MHz 


b 


Total Power Supply Current ^ 


Vcc = Max. 
Outputs Open 
f, = 10MHz 
50% Duty, Cycle 
T/R = OE = GND 
One Bit Toggling 


V, N > V HC 
V lN < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V,n = 3.4V 
V, N = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty_ Cycle 
T/R = OE = GND 
Eight Bits Toggling 


V,n > V HC < 6 > 
V, N < V LC 
(FCT) 


- 


3.0 


6.5< 5 > 


V, N = 3.4V (6) 
V IN = GND 


-,. 


5.0 


14.5< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V IN , = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
6 - 'c = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc DhN t + 'ccd ( f cp/2 + f, N, ) 



'c. 
Al c 

D H 

" T - 

'CCD ■ 
f CP : 



Quiescent Current 

= Power Supply Current for a TTL High Input (V )N = 3.4V) 

Duty Cycle for TTL Inputs High 

Number of TTL Inputs at D H 



'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N| = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT245/A FAST CMOS 
NON-INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


OE 


Output Enable Input (Active LOW) 


T/R 


Transmit/Receive Input 


A -A 7 


Side A Inputs or 3-State Outputs 


B -B 7 


Side B Inputs or 3-State Outputs 



TRUTH TABLE 



INPUTS 


OUTPUTS 


OE 


T/R 


L 
L 
H 


L 
H 
X 


Bus B Data to Bus A 
Bus A Data to Bus B 
High Z State 



= HIGH Voltage Level 
: LOW Voltage Level 
■ Don't Care 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT245 


IDT54/74FCT245A 


UNIT 


TY p.<3) 


COM'L 


MIL 


TYP.< 3 > 


COM'L 


MIL. 


MIN.< 2 > 


MAX. 


MIN. (2) 


MAX. 


MIN.< 2) 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
A to B, B to A 


C L = 50pF 
R L = 500Q. 


5.0 


1.5 


7.0 


1.5 


7.5 


3.3 


1.5 


4.6 


1.5 


4.9 


ns 


*PZH 
*PZL 


Output Enable Time 
OT to A or B 


6.0 


1.5 


9.5 


1.5 


10.0 


4.8 


1.5 


6.2 


.1-5 


6.5 


ns 


*PHZ 

Vuz 


Output Disable Time 
OE to A or B 


6.0 


1.5 


7.5 


1.5 


10.0 


4.5 


1.5 


5.0 


1.5 


6.0 


ns 


tpZH 
tpZL 


Output Enable Time 
T/R to A or B< 4 > 


6.0 


1.5 


9.5 


1.5 


10.0 


4.8 


1.5 


6.2 


1.5 


6.5 


ns 


JpHZ 
iPLZ 


Output Enable Time 
T/R to A or BW 


6.0 


1.5 


7.5 


1.5 


10.0 


4.5 


1.5 


5.0 


1.5 


6.0 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 

4. This parameter is guaranteed but not tested. 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



X 



Temp. Range Device Type 



Package 



Process 



Blank 



P 
D 

SO 
L 

E 

245 
245A 

54 
74 



Commercial 

MIL-STD-883, Class B 

Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 

Non-inverting Buffer Transceiver 
Fast Non-inverting Buffer Transceiver 

-55°Cto +125°C 
0°Cto +70°C 



EH 
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FAST CMOS 
OCTAL D FLIP-FLOP 
WITH CLEAR 



IDT 54/74FCT273 
IDT 54/74FCT273A 



FEATURES: 

• IDT54/74FCT273 equivalent to FAST ™ speed; 
IDT54/74FCT273A 45% faster than FAST ™ 

• Equivalent to FAST™ output drive overfull temperature 
and voltage supply extremes 

• | 0L = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5uW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Octal D flip-flop with clear 

• J ED EC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87656 is listed on this 
function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT273 and IDT54/74FCT273A are octal D flip- 
flops built using advanced CEMOS™, a dual metal CMOS tech- 
nology. The IDT54/74FCT273 and IDT54/74FCT273A have eight 
edge-triggered D-type flip-flops with individual D inputs and_0 out- 
puts. The common buffered Clock (CP) and Master Reset (MR) in- 
puts load and reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D input, 
one set-uptime before the LOW-to-HIGH clock transition, is trans- 
ferred to the corresponding flip-flop's O output. 

All outputs will be forced LOW independently of Clock or Data 
inputs by a LOW voltage level on the MR input. The device is useful 
for applications where the true output only is required and the 
Clock and Master Reset are common to all storage elements. 



PIN CONFIGURATIONS 



MR C 

OiC 
2 [I 
D 2 C 

D3C 



O3C9 
GND C 10 



P20-1, 

5 D20-1, 

6 SO20-2 

, & 

7 E20-1 



3 Vcc 
3 D 7 



INDEX- 



Q°0°|| O 



D 6 
6 
5 
D 5 
D 4 
4 
CP 



DIP/SOIC/CERPACK 
TOP VIEW 




FUNCTIONAL BLOCK DIAGRAM 



cp — ^>o- 



L D 
L C>CP 



ran- 



o 



D 3 



"-<J>CP 



L D 



] -c> 



CP 

R D 



L D C 
M^CP 



K^CP 
Rd 



Oi 



L-C^CP 

Rd 



4 



K^CP 

Rd 



K^CP 
Rd 



"TT 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT273/A FAST CMOS 
OCTAL D FLIP-FLOP WITH CLEAR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 1) 



CAPACITANCE <T A - +25°c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


6 


10 


PF 


c 0UT 


Output Capacitance 


v OUT = ov 


8 


12 


pF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V;^ c = V cc -.2 
Commercial: T A - 0°C to +70°C; Vcc = 5.0V ±5% 
Military: T A = -55°C to + 125°C; V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS W 


MIN. 


TYP.W 


MAX. 


UNIT 


V .H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


Yl 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


>IH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


- 


- 


5 


uA 


V, = 2.7V 




- 


5(4) 


'lL 


Input LOW Current 


V, = 0.5V 


- 


-■ 


-5(4) 


V, = GND 


- 


'.-: 


-5 


V,K 


Clamp Diode Voltage 


Vfc c = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


Mcc = Max.' 3 ', V = GND 


-60 


-120 


- 


mA 


V OH 


Output HIGH Voltage 


V cc = 3V. y N = V LC or V HC , l 0H = -32uA 


Vhc 


Vcc 


- 


V 


V cc = Min - 
Vin = V| H orV| L 


I oh = -300pA 


Vhc 


Vcc 


— '' 


Ioh = -12mA MIL. 


2.4 


4.3 


- 


| OH = -i5mACOM'L 


2.4 


4.3 


- 


V 


Output LOW Voltage 


V C c = 3V.V IN *= V LC orV HC . Iol = 300pA 


- 


GND 


v LC 


V 


Vcc - Min - 
Vin =V| H orV| L 


Iol = 300uA 


_ 


GND 


Vlc 


Iol = 32mA MIL 


_ 


0.3 


0.5 


Iol = 48mA COM'L 


-. 


0.3 


0.5 


V H 


Input Hysteresis on Clock Only 


- 


-. 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



Em 
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IDT54/74FCT273/A FAST CMOS 
OCTAL D FLIP-FLOP WITH CLEAR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


be 


Quiescent Power Supply Current 


V cc = Max: 

v in > Vhc: V| N <V lc 

f CP = f, = 


- 


0.001 


1.5 


mA 


Alec 


Power Supply Current Per TTL 
Inputs HIGH 


Vcc = Max - 
V IN = 3.4VO) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current (4) 


V C c = Max. 
Outputs Open 
MT3 = V cc 
One Bit Toggling 
50% Duty Cycle 


V, N > V HC 
V,n<V lc 


- 


0.15 


0.25 


mA/MHz 


lc 


Total Power Supply Current < 6 > 


V cc = Max- 
Outputs Open 
f CP = 10MHz, 
50% Duty Cycle 
MR = V cc 
One Bit Toggling 
atf, = 5MHz 
50% Duty Cycle 


Vin > V HC 
V,n <V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V lN = 3.4V 

or 
V, N = GND 


- 


2.0 


6.0 


Vcc - M ax. 
Outputs Open 
f CP = 10MHz, 
50% Duty Cycle 
M^ = V CC 
Eight Bits Toggling 
f, = 2.5MHz 
50% Duty Cycle 


Vin > V HC 
V,n ^ V LC 
(FCT) 


- 


3.75 


' 7.8< 5 > 


V lN = 3.4V 

or 
V IN - GND 


- 


6.0 


16.8 (5) 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc - 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V lN = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. I fi 



QUIESCENT 



+ l|h 



INPUTS + 'DYNAMIC 



3.4V) 



l c = 'cc + Alec D H N T + l CCD (f CP /2 + f, N, ) 

'cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

■ccd - Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f C p = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 



DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 


DESCRIPTION 


D -D 7 


Data Inputs 


MR 


Master Reset (Active LOW) 


CP 


Clock Pulse Input (Active Rising Edge) 


°o-°7 


Data Outputs 



OPERATING MODE 


INPUTS 


OUTPUT 


MR 


CP 


Dn 


On 


Reset (Clear) 


L 


X 


X 


L 


Load T 


H 


r 


h 


H 


Load '0' 


H 


T 


I 


L 



H = HIGH voltage steady state 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock 

transition 
L = LOW voltage level steady rate 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock 

transition 
X = Don't Care 
| = LOW-to-HIGH clock transition 
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IDT54/74FCT273/A FAST CMOS 
OCTAL D FLIP-FLOP WITH CLEAR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION ' 


IDT54/74FCT273 


IDT54/74FCT273A 


UNIT 


TYP. (3 > 


COM'L 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN. {2) 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


JPLH 
THL 


Propagation Delay 
Clock to Output 


C L = 50pF 
R L = 500O 


7.0 


2.0 


13.0 


2.0 


15.0 


5.0 


2.0 


7.2 


2.0 


8.3 


ns 


VLH 
*PHL 


Propagation Delay 
MR to Output 


8.0 


2.0 


13.0 


2.0 


15.0 


5.0 


2.0 


7.2 


2.0 


8.3 


ns 


tsu 


Set-up Time 

HIGH or LOW 

Data to CP 


3.0 


3.0 


- 


3.5 


- 


1.0 


2.0 


- 


2.0 


- 


ns 


t H 


Hold Time 

HIGH or LOW 

Data to CP 


1.0 


2.0 


- 


2.0 


- 


1.0 


1.5 


- 


1.5 


- 


ns 


t w 


Clock Putse Width 
HIGH or LOW 


4.0 


7.0 


- 


7.0 


- 


3.0 


6.0 


- 


6.0 


- 


ns 


t w 


MR Pulse Width 
HIGH or LOW 


4.0 


7.0 


- 


7.0 


- 


3.0 


6.0 


- 


6.0 


- 


ns 


*REM 


Recovery Time 
MHtoCP 


3.0 


4.0 


- 


5.0 


- 


1.5 


2.0 




2.5 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



X 



Temp. Range Device Type Package 



Process 



Blank 


Commercial 


B 


MlL-STD-883, Class B 


P 
D 

SO 
L 

E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


273 
273A 


Octal D Flip-Flop w/Clear 
Fast Octal D Flip-Flop w/Clear 


54 


-55°Cto+125°C 


74 


0°Cto+70°C 



EH 
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FAST CMOS 
8-INPUT UNIVERSAL 
SHIFT REGISTER 



IDT 54/74FCT299 
IDT 54/74FCT299A 



FEATURES: 

• IDT54/74FCT299 equivalent to FAST™speed; 
IDT54/74FCT299A 25% faster than FAST ™ 

• Equivalent to FAST™ output drive over full temperature 
and voltage supply extremes 

• | 0L = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• 8-input universal shift register 

• J ED EC standard pinout for DIP and LCC 

• Product avai lable in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-86862 is listed on this 
function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT299 and IDT54/74FCT299A are built using 
advanced CEMOS™, a dual metal CMOS technology. The 
IDT54/74FCT299 and IDT54/74FCT299A are 8-input universal 
shift/storage registers with 3-state outputs. Four modes of opera- 
tion are possible; hold (store), shift left, shift right and load data. 
The parallel load inputs and flip-flop outputs are multiplexed to 
reduce the total number of package pins. Additional outputs are 
provided for flip-flops Q0-Q7 to allow easy serial cascading. A 
separate active LOW Master Reset is used to reset the register. 



PIN CONFIGURATIONS 



SfcUlco 




CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT299/A FAST CMOS 
8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS* 



CAPACITANCE (T A = +25°c, t = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


V lN =0V 


6 


10 


PF 


C l/0 


I/O Capacitance 


V OUT= 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V;V HC =V CC -0.2V 
Commercial: T A = 0°Cto +70°C; V^, = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 01 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V lL 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH 


Input HIGH Current 
(Except I/O pins) 


V cc = Max. 


v, =v cc 


- 


- 


5 


PA 


V, = 2.7V 


- 


- 


5< 4 > 


IlL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


■llH 


Input HIGH Currents 
(I/O pins only) 


V cc = Max. 


v, =v cc 


- 


- 


15 


uA 


V, = 2.7V 


- 


- 


15< 4 > 


IlL 


Input LOW Currents 
(I/O pins only) 


V, = 0.5V 


- 


- 


-15< 4 > 


V, = GND 


- 


- 


-15 


Mk 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


V OH 


Output HIGH Voltage 


Vcc = 3V. V lN = V LC or Vhc. Ioh= -32 uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
Vin = M H orV IL 


l 0H = -300uA 


Vhc 


V cc 


- 


l 0H = -12mA MIL 


2.4 


4.3 




l 0H = -15mA COM'L 


2.4 


4.3 . 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V IN = V LC or V HC> l 0L = 300uA 


- 


GND 


V LC 


V 


V cc = Min. 
Vin = Mh or V, L 


Iol = 300uA 


- 


GND 


Vlc 


Iol = 32mA MIL 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



eh 



S10-101 



IDT54/74FCT299/A FAST CMOS 
8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TESTCONDITIONS {1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

v, n >Vh C :v in < V LC 

f CP = f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max - 
V| N =3.4V<3> 




0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current (4) 


V C c= Max. 
Outputs Open 
OEt - OE 2 = GND 
MR = Vcc 
So = S! = Vcc 
DS = DS! = GND 
One Bit Toggling 
50% Duty Cycle 


ViN > V H c 

V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current* 6 ' 


Vcc = Max. 
Outputs Open 
f CP = 1.0MHz 
50% Duty_ Cycle 
O^ = OEg = GND 
MR = Vcc 
So = S 1 = V cc 
DS = DS 7 = GND 
One Bit Toggling 
atfi = 5MHz 
50% Duty Cycle 


ViN > V H c 
V)N < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V jN = 3.4V 
V, N = GND 


- 


2.0 


6.0 


Vcc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
O^ = OE 2 = GND 
MR - V cc 
So = Si = V cc 
DSq = DS 7 = GND 
Eight Bits Toggling 
atf, = 2.5MHz 
50% Duty Cycle 


V, N > V HC 
V,n < V LC 
(FCT) 


- 


3.75 


7.8< 5 > 


V lN = 3.4V 
V, N = GND 


- 


6.0 


. 16.8< 5 > 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, + 25°C ambient and maximum loading. 

3. Per TTL driven input (V lN = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
6 - 'c = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc D H N T + l CCD <f CP /2 + f, N, ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V IN = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f C p = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N| = Number of Inputs at f | 

All currents are in milliamps and all frequencies are in megahertz. 



S10-102 



IDT54/74FCT299/A FAST CMOS 
8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


CP 


Clock Pulse Input (Active Edge Rising) 


DS 


Serial Data Input for Right Shift 


DS 7 


Serial Data Input for Left Shift 


s .s 7 


Mode Select Inputs 


MR 


Asynchronous Master Reset Input (Active LOW) 


OE r OE 2 


3-State Output Enable Inputs {Active LOW) 


l/O -I/O 7 


Parallel Data Inputs or 3-State Parallel Outputs 


Q0.Q7 


Serial Outputs 



TRUTH TABLE 



INPUTS 


RESPONSE 


MR 


Si 


So 


CP 


L 


X 


X 


X 


Asynchronous Reset -0 7 = LOW 


H 


H 


H 


_r 


Parallel Load; I/O — ►Qn-^Qn 


H 


L 


H 


_r 


Shift Right; DS — vQ Q , Q — ►G, , etc. 


H 


H 


L 


_r 


Shift Left; DS 7 — »-Q 7 , Q 7 — vQ 6 , etc. 


H 


L 


L 


X 


Hold 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION™ 


IDT54/74FCT299 


IDT54/74FCT299A 


UNIT 


TYP.< 3 > 


COM'L. 


MIL. 


TYP.< 3 > 


COM'L. 


MIL 


MIN.< 2) 


MAX. 


MIN« 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


?PIH 

*PHL 


Propagation Delay 
CP to Q or Q 7 


C L = 50pF 
R L = 500Q 


7.0 


2.0 


10.0 


2.0 


14.0 


5.0 


2.0 


7.2 


2.0 


9.5 


ns 


tpLH 

*PHL 


Propagation Delay 
CP to I/On 


6.0 


2.0 


12.0 


2.0 


12.0 


5.0 


2.0 


7.2 


2.0 


9.5 


ns 


tpHL 


Propagation Delay 
MR to O or Q 7 


7.0 


2.0 


10.0 


2.0 


10.5 


5.0 


2.0 


7.2 


2.0 


9.5 


ns 


tpHL 


Propagation Delay 
MR to I/On 


7.0 


2.0 


15.0 


2.0 


15.0 


6.0 


2.0 


8.7 


2.0 


11.5 


ns 


tpZH 
tpZL 


Output Enable Time 
OE" to I/On 


8.0 


1.5 


11.0 


1.5 


15.0 


5.5 


1.5 


6.5 


1.5 


7.5 


ns 


*PHZ 

tpLZ 


Output Disable Time 
0~E to l/O n 


5.5 


1.5 


7.0 


1.5 


9.0 


4.0 


1.5 


5.5 


1.5 


6.5 


ns 


*SU 


Set-up Time 
HIGH or LOW 
S or Si to CP 


2.0 


7.5 


- 


7.5 


- 


2.5 


3.5 


- 


4.0 


- 


ns 


t H 


Hold Time 
HIGH or LOW 
So or Si to CP 





1.0 


- 


1.0 


- 


-1.5 


1.0 


- 


1.0 


- 


ns 


*su 


Set-up Time HIGH 

orLOWI/O n . 
DS or DS 7 to CP 


0.5 


5.5 


- 


5.5 


- 


2.5 


4.0 


- 


4.5 


- 


ns 


t H 


Hold Time HIGH 

orLOWI/O n , 
DS orDS 7 toCP 





1.5 


- 


1.5 


- 


1.0 


1.5 


- 


1.5 


- 


ns 


t w 


CP Pulse Width 
HIGH or LOW 


7.0 


7.0 


- 


7.0 


- 


4.0 


5.0 


- 


6.0 


- 


ns 


t w 


MR Pulse Width 
LOW 


7.0 


7.0 


- 


7.0 


- 


4.0 


5.0 


- 


6.0 


- 


ns 


*REM 


Recovery Time 
JvTRtoCP 


7.0 


7.0 


- 


7.0 


- 


4.0 


5.0 


- 


6.0 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 
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IDT54/74FCT299/A FAST CMOS 
8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDTXXFCT 


XXXX X X 






Temp 


Range 


Device 


3 Type Package Process 
















Blank 
B 


Commercial 








MIL-STD-883, Class B 












P 
D 
SO 

L 
E 


Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
















299 
299A 


8-lnput Universal Shift 








Fast 8-lnput Universal 








54 
74 


-55°Cto+125°C 














0°Cto +70°C 



_0l 

V 



S10-104 




FAST CMOS OCTAL 
TRANSPARENT LATCH 



IDT 54/74FCT373 
IDT 54/74FCT373A 



FEATURES: 

• IDT54/74FCT373 equivalent to FAST ™ speed; 
IDT54/74FCT373A 35% faster than FAST™ 

• Equivalent to FAST ™ output drive over full temperature 
and voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5>jW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Octal transparent latch with enable 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87644 is listed on this 
function. Refer to Sction 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT373 and IDT54/74FCT373A are 8-bit latches 
built using advanced CEMOS ™, a dual metal CMOS technology. 
These octal latches have 3-state outputs and are intended for bus- 
oriented applications. The flip-flops appear transparent to the data 
when Latch Enable (LE) is HIGH. When LE is LOW, the data that 
meets the set-up times is latched. Data appears on the bus when 
the Output Enable (OE) is LOW. When OE is HIGH, the bus output 
is in the high impedance state. 



PIN CONFIGURATIONS 



OqC 
D,C 

D 2 C 

3 c 

GND C 



P20-1, " 

5 D20-1, 16 

6 SO20-2 15 

f E20-1 14 

8 13 

9 12 

10 11 



3 Vcc 

]o 7 

3 

3 

3 

3 

3 

3 

3 

3 



D 7 
D e 
O s 
5 
D 5 
D 4 
4 
LE 



INDEX- 



tftfBlcT 



DIP/SOIC/CERPACK 
TOP VIEW 




m 



FUNCTIONAL BLOCK DIAGRAM 



LE ■ 



OE ■ 




CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 



S10-105 



DSC-4017/- 



IDT54/74FCT373/A FAST CMOS 
OCTAL TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 1) 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


P T 


Power Dissipation 


0.5 


0.5 


W 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


6 


10 


PF 


■'■ Com 


Output Capacitance 


Vour= 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC =0.2V;V HC =V CC -0.2V 
Commercial: T A = 0°C to +70°C;\(j C = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH - 


Input HIGH Current 


V cc = Max. 


V. =V CC 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


IlL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


loz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- ■: 


10 


uA 


V = 2.7V 


- 


- 


10< 4 > 


V = 0.5V 


- 


- 


-10 (4) 


V = GND 


- 


- 


-10 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


-■"' 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max- (3) . V = GND 


-60 


-120 


- 


mA 


V H 


Output HIGH Voltage 


Vcc = 3V,V lN = V LC orV HC , l 0H = -32 uA 


Vhc 


Vcc 


- 


V 


V cc = Min - 
Mn = V| H or V| L 


I oh = -300uA 


Vhc 


Vcc 


- . 


I oh = -12mA MIL. 


2.4 


4.3 


- 


I 0H == -15mACOM'L 


2.4 


4.3 


- 


V 0L 


Output LOW Voltage 


V GC = 3V, V IN = V LC or V HC . I L = 300uA 


- 


GND 


V L c 


V 


V CG = Mm. 
Mn =V| H orV| L 


Iol = 300uA 


- 


GND 


Vlc 


let = 32mA MIL 


- 


0.3 


0.5 


| 0L = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V GC = 5.0V, + 25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



S10-106 



IDT54/74FCT373/A FAST CMOS 
OCTAL TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC =V cc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS* 1 * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


■cc 


Quiescent Power Supply Current 


V cc = Max. 

V| N > v HC ; V| N < V LC 

1,-0 


- 


0.001 


1.5 


mA 


Alec 


Power Supply Current Per TTL 
Inputs HIGH 


V C c = Max. 
V 1N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current (4) 


V cc = Max. 

Outputs Open 

OE = GND 

LE = V cc 

One Input Toggling 

50% Duty Cycle 


Vin > V HC 
v IN < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


"c 


Total Power Supply Current (6) 


V C c = Max. 
Outputs Open 
f, = 10MHz, 
50% Duty Cycle 
OE = GND 
LE = V cc 
One Bit Toggling 


V, N > V HC 
V, N ^ V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V 
V lN = GND 


- 


1.8 


5.0 


V cc = Max- 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OE = GND 
LE = V cc 
Eight Bits Toggling 


Vin>V hc 
Mn < V LC 
(FCT) 


- 


3.0 


6.5' 5 >. 


V IN = 3.4V 
V, N = GND 


- 


5.0 


14.5< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V )N = 3.4V); ail other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. I c - I, 



'QUIESCENT 



+ IlK 



l c = lcc + Alec D H N T + l CCD (f CP /2 + f, N, ) 

•cc = Quiescent Current 

Alec - Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

•ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 



EH 



DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 


DESCRIPTION 


D -D 7 


Data Inputs 


LE 


Latch Enables Input (Active HIGH) 


0"E 


Output Enables Input (Active LOW) 


O "O 7 


3-State Latch Outputs 



INPUTS 


OUTPUTS 


D n 


LE 


OE 


O n 


H 
L 
X 


H 
H 
X 


L 
L 
H 


H 

L 
Z 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z - HIGH Impedance 
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IDT54/74FCT373/A FAST CMOS 
OCTAL TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT373 


IDT54/74FCT373A 


UNIT 


TYP.< 3 > 


COM'L 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2) 


MAX. 


MIN.< 2 > 


MAX. 


|pLH 
'PHL 


Propagation Delay 
D n to O n 


C L = 50pF 
R L = 500Q 


5.0 


1.5 


8.0 


1.5 


8.5 


4.0 


1.5 


5.2 


1.5 


5.6 


ns 


tpZH 
*PZL 


Output Enable 
Time 


7.0 


1.5 


12.0 


1.5 


13.5 


5.5 


1.5 


6.5 


1.5 


7.5 


ns 


tpHZ 
*PLZ 


Output Disable 
Time 


6.0 


1.5 


7.5 


1.5 


10.0 


4.0 


1.5 


5.5 


1.5 


6.5 


ns 


tpLH 
tpHL 


Propagation Delay 
LE to O n 


9.0 


2.0 


13.0 


2.0 


15.0 


7.0 


2.0 


8.5 


2.0 


9.8 


ns 


*SU 


Set-up Time 

HIGH or LOW 

D n toLE 


1.0 


2.0 


- 


2.0 


- 


1.0 


2.0 


-. 


2.0 


- 


ns 


*H 


Hold Time 

HIGH or LOW 

D n to LE 


1.0 


1.5 


- 


1.5 


- 


1.0. 


1.5 


- 


1.5 


- 


ns 


tw 


LE Pulse Width 
HIGH or LOW 


5.0 


6.0 


- 


6.0 


- 


4.0 


5.0 


- 


6.0 


- 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



xxxx 



Temp. Range Device Type 



Package 



Process 



Blank 


Commercial 


B 


MIL-STD-883, Class B , 


P 
D 

SO 
L 

E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


373 
373A 


Octal Transparent Latch 
Fast Octal Transparent Latch 


54 


-55°Cto +125°C 


74 


0°Cto+70°C 



Y 



S10-108 




FAST CMOS 
OCTAL D REGISTER 
(3-STATE) 



IDT 54/74FCT374 
IDT 54/74FCT374A 



FEATURES: 

• IDT54/74FCT374 equivalent to FAST Tl 
IDT54/74FCT374A 35% faster than FAST ™ 

• Equivalent to FAST ™ output drive over full temperature 
and voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Positive, edge-triggered Master/Slave, D-type flip-flops 

• Buffered common clock and buffered common three-state 
control 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87628 is listed on this 
function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT374 and IDT54/74FCT374A are 8-bit registers 
built using advanced CEMOS ™, a dual metal CMOS technology. 
These registers consist of eight D-type flip-flops with a buffered 
common clock and buffered 3-state output control. When the out- 
put enable (OE) input is LOW, the eight outputs are enabled. When 
the OE input is HIGH, the outputs are in the three-state conditions. 

Input data meeting the set-up and hold time requirements of the 
D inputs is transferred to the O outputs on the LOW-to-HIGH transi- 
tion of the clock input. 



PIN CONFIGURATIONS 



Did 

OiC 

D 2 C 
D 3 C 

o 3 C 

GNDC 



18 

P20-1, 17 
D20-1, 16 
SO20-2 15 

& 
E20-1 14 

13 



Z]Vcc 

HD 7 

no 6 

:o 5 

HD 4 
U0 4 

3CP 



INDEX- 



Q O lO > O 



DIP/SOIC/CERPACK 
TOP VIEW 




eh 



FUNCTIONAL BLOCK DIAGRAM 

D D, 



CP. 

CLOCK 



fSo' 
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CEMOS is a trademark of Integrated Device Technology. Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 
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IDT54/74FCT374/A FAST CMOS 
OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



< 1 > 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt • 


Power Dissipation 


0.5 


0.5 


w 


■out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER <*> 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v,n-ov 


6 


10 


pF 


C OUT 


Output Capacitance 


.v OUT = ov 


8 


12 


pF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = V CC - 0.2V 



Commercial: T 
Military: T A = 


* = 0°Cto +70°C; V cc = 5.0V±5% 
55°Cto +125°C;V CC = 5.0V±10% 














SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V ,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


Ml 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


Iih 


Input HIGH Current 


V C c = Max - 


V, =V CC 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


I.L 


Input LOW Current 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


- 


-5 


bz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- 


10 


pA 


V = 2.7V 


- 


- 


10' 4 > 


V = 0.5V 


- 


_ 


-10 (4) 


V = GND 


- 


- 


-10 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max. (3 > V = GND 


-60 


-120 


- 


mA 


V OH 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC , Iqh= -32 uA 


V H c 


Vcc 


- 


V 


V cc = Min- 
V )N = V, H or V| L 


I oh = -300uA 


Vho 


Vcc 


- 


l 0H = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15mA COM'L 


2.4 


4.3 


_ 


'' V ol 


Output LOW Voltage 


Vcc = 3V, V lN = V LC or V HC . I l= 300uA 


- 


GND 


V LC 


V 


V C c = Min. 
V, N = V iH or V| L 


Iol = 300uA 


- 


GND 


v LC 


Iol = 32mA MIL. 


- 


0.3 


0.5 


Iol = 48mA COM'L. 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clock Only 


- 


_ 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V<$c= 5.0V, + 25 °C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT374/A FAST CMOS 
OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 01 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 

v,n>Vhc:v in <v lc 
f CP = f, = o 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
V, N = 3.4V 0) 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current* 4 ' 


V C c= Max. 
Outputs Open 
OE = GND 
One Bit Toggling 
50% Duty Cycle 


V, N > V HC 
V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
f C p = 10MHz 
50% Duty Cycle 
OE = GND 
One Bit Toggling 
atf, = 5MHz 
50% Duty Cycle 


Mn > V HC 
V,n < V LC 
(FCT) 


- 


1.5 


4 : 


mA 


V lN = 3.4V or 
V, N = GND 


- 


2.0 


6.0 


V cc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
OE = GND 
Eight Bits Toggling 
atf, = 2.5MHz 
50% Duty Cycle 


V, N > V HC 
V,n < V LC 
(FCT) 


- 


3.75 


7.8< 5 > 


V, N = 3.4V or 
V lN = GND 


- 


6.0 


16.8< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V tN = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. I c = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc d hN t + 'ccd (fcp/2 + f i N, ) 

l C c = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 
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DEFINITION OF FUNCTIONAL TERMS 



PIN NAMES 


DESCRIPTION 


D, 
CP 

o, 

OE 


The D flip-flop data inputs. 

Clock Pulse for the register. Enters data on the 
LOW-to-HIGH transition. 

The register three-state outputs. 

Output Control. An active-LOW three-state control 
used to enable the outputs. A HIGH level input 
forces the outputs to the high impedance (off) 
state. 



TRUTH TABLE 



FUNCTION 



Hi-Z 



LOAD 
REGISTER 



INPUTS 



OE 



CLOCK 



H = HIGH 

L = LOW 

X - Don't Care 

Z = High Impedance 

— *~= LOW-to-HIGH transition 

NO = No Change 



OUTPUTS 



INTERNAL 



NC 
NC 
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IDT54/74FCT374/A FAST CMOS 
OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION ' 


IDT54/74FCT374 


IDT54/74FCT374A 


UNIT 


TYP.< 3 > 


COM'L. 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


?PLH 

'PHL 


Propagation Delay 
CP to On 


C L = 50pF 
R L = 500Q 


6.6 


2.0 


10.0 


2.0 


11.0 


4.5 


2.0 


6.5 


2.0 


7.2 


ns 


tpZH 
*PZL 


Output Enable 
Time 


9.0 


1.5 


12.5 


1.5 


14.0 


5.5 


1.5 


6.5 


1.5 


7.5 


ns 


tpHZ 
tpLZ 


Output Disable 
Time 


6.0 


1.5 


8.0 


1.5 


8.0 


4.0 


1.5 


5.5 


1.5 


6.5 


ns 


*SU 


Set-up Time 

HIGH or LOW 

D n to CP 


1.0 


2.0 


- 


2.5 


- 


1.0 


2.0 


- 


2.0 


- 


ns 


t H 


Hold Time 

HIGH or LOW 

D n to CP 


0.5 


2.0 


- 


2.0 


- 


0.5 


1.5 


- 


1.5 


- 


ns 


t w 


CP Pulse Width 
HIGH or LOW 


4.0 


7.0 


- 


7.0 


- 


4.0 


5.0 


- 


6.0 


-: 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



Temp. Range Device Type Package 



Process/ 

Temperature 

Range 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 
D 

SO 
L 

E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


374 
374A 


Octal D Register (3-state) 
Fast Octal D Register 


54 


-55°Cto +125°C 


74 


0°Cto+70°C 
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FAST CMOS 
OCTAL D FLIP-FLOP 
WITH CLOCK ENABLE 



IDT 54/74FCT377 
IDT 54/74FCT377A 



FEATURES: 

• ! DT54/74FCT377 equivalent to FAST ™ speed; 
1DT54/74FCT377A 45% faster than FAST ™ 

• Equivalent to FAST ™ output drive over full 
temperature and voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels {5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Octal D flip-flop with clock enable 

• J ED EC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-87627 is pending listing on 
this function. Refer to Section 2/page 2-4. 



DESCRIPTION: 

The IDT54/74FCT377 and IDT54/74FCT377A are octal D flip- 
flops built using advanced CEMOS™, a dual metal CMOS tech- 
nology. The IDT54/74AFCT377 and IDT54/74FCT377A have eight 
edge-triggered, D-type flip-flops with individual D inputs and O 
outputs. The common buffered Clock (CP[ input loads all flip-flops 
simultaneously when the Clock Enable (CE) is LOW. The register is 
fully edge-triggered. The state of each D input, one set-up time 
before the LOW-to-HIGH clock transition is transferred to the 
corresponding flip-flop's O output. The CE input must be stable 
only one set-up time prior to the LOW-to-HIGH clock transition for 
predictable operation. 



PIN CONFIGURATIONS 



OoC 

o 2 c 

3 c 

GND C 



P20-1, 
D20-1, 
SO20-2 

& 
E20-1 



HVcc 

Dd 6 

UO4 

3 cp 



DIP/SOIC/CERPACK 
TOP VIEW 



FUNCTIONAL BLOCK DIAGRAM 



INDEX' 




CD 



LCC 
TOP VIEW 



eh 



CE- 



t> 



CP ^>o- 




7 
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DSC-4019/-1 



IDT54/74FCT377/A FAST CMOS 

OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 1 



(1) 



CAPACITANCE (T A = +25°c,f = -i.omhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


6 


10 


P F 


C OUT 


Output Capacitance 


v OUT =ov 


8 


12 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

V LC = 0.2V;V HC = V CC -0.2V 

Commercial: T A = 0°Cto + 70°C; V^ = 5.0V±5% 

Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.(2) 


MAX. 


UNIT 


Yh 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 


V cc - Max. 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5( 4 ' 


l,L 


Input LOW Current 


V, = 0.5V 


- 


- 


-5< 4 ) 


V, = GND 


- 


- 


-5 


loz 


Off State (High Impedance) 
Output Current 


V cc = Max. 


Vo = V cc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10W 


V = 0.5V 


- 


- 


-10 (4) 


V = GND 


- 


- 


-10 


Mk 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


V cc = Max.< 3 ), V = GND 


-60 


-120 


- 


mA 


V 0H 


Output HIGH Voltage 


V C c = 3V, V lN = V LC or V HC , l 0H = "32uA 


V H c 


Vcc 


- 


V 


V cc - Min. 
V| N = V lH or V, L 


l 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15mACOM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 

h 


V C c = 3V, V, N = V LC or V HC , Iol = 300uA 


_ 


GND 


V LC 


V 


V C c = Min. 
V, N = V| H or V, L 


Iol = 300uA 


- 


GND 


Vlc 


Iol = 32mA MIL 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v h 


Input Hysteresis on Clock Only 


_ 


_ 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT377/A FAST CMOS 

OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc ~ 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 
V| N >V HC ;V IN <V LC 
f CP = f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V 0) 


- . 


0.5 


2.0 


mA 


'CCD 


(4) 

Dynamic Power Supply Current 


V C c= Max. 
Outputs Open 
CE = GND 
One Bit Toggling 
50% Duty Cycle 


V| N > V HC 
V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


"c 


Total Power Supply Current (6) 


V cc = Max- 
Outputs Open 
f C p = 10MHz 
50% Duty Cycle 
CE = GND 
One Bit Toggling 
at f , = 5MHz 
50% Duty Cycle 


V| N > V HC 
V lN < V LC 
(AHCT) 


- 


1.5 


4.0 


mA 


V, N = 3.4V or 
V IN = GND 


- 


2.0 


6.0 


V cc = Max. 
Outputs Open 
f C p = 1.0MHz 
50% Duty Cycle 
CE = GND 
Eight Bits Toggling 
at f, = 2.5MHz 
50% Duty Cycle 


v lN > V HC 
v IN < V LC 
(AHCT) 


- 


3.75 


7 . 8 (5) 


V, N = 3.4V or 
V, N = GND 


- 


6.0 


16.8< 5) 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, + 25° C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. - c 
I, 



= In 



+ I.N 



+ In 



: 3.4V) 



c = 'cc + Alec D H N T + >ccd (W 2 + f i N i ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f[ = Input Frequency 

N| = Number of Inputs at f ( 

All currents are in milliamps and all frequencies are in megahertz. 
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DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 



D -D 7 
CE 

O -O 7 
CP 



DESCRIPTION 



Data Inputs 

Clock Enable (Active LOW) 

Data Outputs 

Clock Pulse Input 



OPERATING MODE 


INPUTS 


OUTPUTS 


CP 


CE 


D 


O 


Load "1" 


T 


I 


h 


H 


Load "0" 


t 


I 


I 


L 


Hold (Do Nothing) 


t 

X 


-h 
H 


X 
X 


No Change 
No Change 



H = HIGH Voltage Level 

h = HIGH Voltage Level one setup time priorto the LOW-to-HIGH Clock 

Transition 
L = LOW Voltage Level 
I = LOW Voltage Level one setup time prior to the LOW-to-HIGH Clock 

Transition 
X = Immaterial 
f = LOW-to-HIGH Clock Transition 
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IDT54/74FCT377/A FAST CMOS 

OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION (1) 


IDT54/74FCT377 


IDT54/74FCT377A 


UNIT 


TYP. (3> 


COM'L 


MIL 


TYP. (3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


*PLH 

Vhl 


Propagation Delay 
CP to On 


C L = 50pF 
R L = 500Q 


7.0 


2.0 


13.0 


2.0 


15.0 


5.0 


2.0 


7.2 


2.0 


8.3 


ns 


*SU 


Set-up Time 

HIGH or LOW 

t^ to CP 


1.0 


2.5 


- 


3.0 


- 


1.0 


2.0 


- 


2.0 


- 


ns 


*H 


Hold Time 

HIGH or LOW 

Dh toCP 


1.0 


2.0 


- 


2.5 


- 


1.0 


1.5 


- 


1.5 


- 


ns 


*su 


Set-up Time 

HIGH or LOW 

CEtoCP 


1.5 


4.0 


- 


4.0 


- 


1.0 


3.5 


- 


3.5 


- 


ns 


*H 


Hold Time 

HIGH or LOW 

CEtoCP 


3.0 


1.5 


- 


1.5 


- 


1.0 


1.5 


- 


1.5 


- 


ns 


*W 


Clock Pulse 
Width, LOW 


4.0 


7.0 


- 


7.0 


- 


4.0 


6.0 


- 


7.0 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



Temp. Range Device Type Package 



Process 



Blank 

B 

P 
D 

E 
SO 

L 

377 
377A 

54 

74 



Commercial 

MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
CERPACK 
Small Outline IC 
Leadless Chip Carrier 

Octal D Flip-Flop w/Clock Enable 
Fast Octal D Flip-Flop w/Clock Enable 

-55°Cto +125°C 

0°Cto +70°C 
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FAST CMOS QUAD 
DUAL-PORT REGISTER 



IDT 54/74FCT399 
IDT 54/74FCT399A 



FEATURES: 

• IDT54/74FCT399 equivalent to FAST™ speed; 
IDT54/74FCT399A 30% faster than FAST ™ 

• Equivalent to FAST ™ pinout/function and output drive over full 
temperature and voltage supply extremes 

• Iol = 48mA (commercial) and 32mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Available in 16-pin DIP and SOIC, and 20-pin LCC 

• Military product compliant to MIL-STD-883, Class B 

• Product available in Radiation Tolerant and Enhanced versions 



DESCRIPTION: 

Both these devices are high-speed quad dual-port registers. 
They select four bits of data from either of two sources (Ports) under 
control of a common Select input (S). The selected data is trans- 
ferred to a 4-bit output register synchronous with the LOW-to-HIGH 
transition of the Clock input (CP) . The 4-bit D-type output register is 
fully edge-triggered. The Data inputs (lox, hx) and Select input (S) 
must be stable only one set-up time prior to, and hold time after, 
the LOW-to-HIGH transition of the Clock input for predictable 
operation. 



FUNCTIONAL BLOCK DIAGRAM 




eh 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 
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' 1989 Integrated Device Technology, Inc. 
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IDT54FCT399/A AND IDT74FCT399/A FAST CMOS 
QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX- 



SC 


QaC 


IoaC 


IiaC 


IibC 


IobC 


QbC 


GND C 



15 

P16-1, 14 
D16-1, 13 
SOI 6-1 _ 
& 12 
E16-1 11 



10 



Dv cc 

:.Qd 

IHoD 
3 lie 

Ulic 

U loc 

3 cp 



DIP/SOIC/CERPACK 
TOP VIEW 




c r i g & o° 

CD 

LCC 
TOP VIEW 



LOGIC SYMBOL 



1 


1 1 


| | 


I 


1 


1 


'oA 


•lA 'OB 


•lB 'OC 


lie 


'OD 


'lD 


s 












CP 












Qa 


Qb 


Oc 




o D 





i i r 



PIN DESCRIPTION 



PIN NAMES 


DESCRIPTION 


S 


Common Select Input 


CP 


Clock Pulse Input (Active Rising Edge) 


'0A~'0D 


Data Inputs from Source 


llA~'lD 


Data Inputs from Source 1 


Qa-Qd 


Register True Outputs 



FUNCTIONAL TABLE 



INPUTS 


OUTPUTS 


S 


"o 


li 


Q 


I 


I 


X 


L 


I 


h 


X 


H 


h 


X 


1 


L 


h 


X 


h 


H 



.,.oi!q' 



H = HIGH Voltage Level 
L = LOW Voltage Level 
h = HIGH Voltage Level one set-up time prior to the LOW-to-HIGH clock 

transition 
I = LOW Voltage Level one set-up time prior to the LOW-to-HIGH clock 

transition 
X = Immaterial 
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IDT54FCT399/A AND IDT74FCT399/A FAST CMOS 
QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 1 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


P T 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



NOTE: 

1 



Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


V,N = ov 


6 


10 


pF 


C OUT 


Output Capacitance 


Vqut = 0V 


8 


12 


pF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not 
tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = V CC - 0.2V 
Commercial: T A = 0°C to +70°C;V CC = 5.0V ±5% 
Military: T A = -55°C to + 125°C; V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP. (2) 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


_ 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 < 


V 


I.H 


Input HIGH Current 


V cc = Max - 


V, =Vcc 


- 


_ 


5 


uA 


V, = 2.7V 


- 


- 


5 (4) 


«1L 


Input LOW Current 


V, = 0.5V i 


- 


■ - 


-5< 4 > 


V, = GND 


- 


- 


-5. 


Mk 


Clamp Diode Voltage 


V C c = Min. t l N = -18mA 


■ - 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


, -60 


-120 


- 


mA 


Vqh 


Output HIGH Voltage 


Vcc = 3V, V lN = V LC or V HC . Iqh = "32uA 


V HC 


V C c 


- 


V 


V cc = Min. 
Vin = Mh or V )L 


l 0H = -300uA 


Vhc 


Vcc 


- 


I oh = -12mA MIL 


2.4 


4.3 


- 


l 0H = -15mA'COM'L. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V. V IN = V LC or V HC . I 0L = 300uA 


_ 


GND 


V L c 


V 


V cc = Min. 
Vin = Mh or V| L 


Iol = 300uA 


- 


GND 


Vlc 


Iol = 32mA MIL. 


- 


0.3 


0.5 


| 0L = 48mA COM'L 


- 


0.3 


0.5 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



m 
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IDT54FCT399/A AND IDT74FCT399/A FAST CMOS 
QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; Vhc = V cc - 0.2V 



SYMBOL 


PARAMETER 


TESTCONDITIONS (1> 


MIN. 


TYP< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 
V,m>Vh C :V in < v lc 
f CP - f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current* 4 ' 


Vcc= Max. 
Outputs Open 
One Input Toggling 
50% Duty Cycle 


Vin > V HC 
V, N < V LC 


- 


0.15 


0.25 


m A/MHz 


lc 


Total Power Supply Current < 6 > 


V C c = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
One Input Toggling 
at f, = 5MHz 
50% Duty Cycle 
S = Steady State 


Vin > V HC 
V IN < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V lN = 3.4V 
V, N = r GND 


- 


2.0 


6.0 


Vcc= Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
Four Inputs Toggling 
at f , = 5MHz 
50% Duty Cycle 
S = Steady State 


V IN > V HC 
Mn < V LC 
(FCT) 


- 


3.75 


7.75< 5 > 


V, N = 3.4V 

or 
V| N = GND 


- 


5.0 


12.75 (5) 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V )N = 3.4V); all other inputs at V cc or GND. 

4. This parameter Is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. lc 



■+ Ijis 



; + l n 



3.4V) 



lc = 'cc + Alec D H N T + l CCD (f CP /2 + f, N t ) 

I cc - Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd - Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f | 

All currents are in milliamps and all frequencies are in megahertz. 



0° 
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IDT54FCT399/A AND IDT74FCT399/A FAST CMOS 
QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 







0) 


IDT54FCT399 


IDT54FCT399A 




(3) 


COM'L 


MIL 


(3) 


COM'L 


MIL 


MIN.< 2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagationpelay 
CP to Q or Q 


C L = 50pF 
R L = 500Q 


6.8 


3.0 


10.0 


3.0 


11.5 


4.0 


2.5 


7.0 


2.5 


7.5 


ns 


tsu 


Set-Up Time 
HIGH or LOW 
In to CP 


3.0 


4.0 


- 


4.5 


- 


2.5 


3.5 


- 


4.0 


- 


ns 


t H 


Hold Time 
HIGH or LOW 
l n to CP 


1.0 


1.0 


- 


1.5 


- 


1.0 


1.0 


- 


1.0 


- 


ns 


*su 


Set-Up Time 
HIGH or LOW 
StoCP 


8.0 


9.0 


- 


9.5 


- 


7.0 


8.5 


- 


9.0 


- 


ns 


*H 


Hold Time 
HIGH or LOW 
StoCP 








- 





- 








- 





- 


ns 


t w 


CP Pulse Width, 
HIGH or LOW < 4 > 


4.0 


5.0 


- 


7.0 


- 


3.5 


5.0 


- 


6.0 


- 


ns ' 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V and +25°C ambient and maximum loading. 

4. This parameter is guaranteed but not tested. 



ORDERING INFORMATION 



IDTXXFCT 

Temperature 

Range 



XXXX 

Device Type 



Package Process 



eh 



Blank Commercial 

B MIL-STD-883, Class B 

P Plastic DIP 

D CERDIP 

L Leadless Chip Carrier 

SO Small Outline IC 

E CERPACK 

I 399 Quad Dual-Port Register 

I 399A FAST Quad Dual-Port Register 

I 54 -55°Cto +125°C 

I 74 0°Cto+70°C 
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FAST CMOS 
OCTAL BUFFER/ 
LINE DRIVER 



PRELIMINARY 
IDT 54/74FCT540/A 
IDT54/74FCT541/A 



FEATURES: 

• I DT54/74FCT540/41 equivalent to FAST™ speed; 
IDT54/74FCT540A/41A 30% faster than FAST™ 

• Equivalent to FAST ™ output drive over full temperature and 
voltage supply extremes 

• Iol = 64mA (commercial), 48mA (military) 

• Octal buffer/line driver with 3-state output 

• Pinout arrangement for flow-through architecture 

• CMOS power levels (5pW typ. static) 

• Substantially lower input current levels than FAST ™ (5yA max.) 

• Available in CERDIP, Plastic DIP, LCC and SOIC 

• TTL input and output level compatible 

• CMOS output level compatible 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT540/A and IDT54/74FCT541/A are octal 
buffer/line drivers built using advanced CEMOS ™, a dual metal 
CMOS technology. 

These devices are similar in function to the IDT54/74FCT240 
and IDT54/74FCT241 , respectively, except that the inputs and out- 
puts are on opposite sides of the package. This pinout arrange- 
ment makes these devices especially useful as output ports for 
microprocessors, allowing ease of layout and greater board 
density. 
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PIN CONFIGURATIONS 



OTaC 
DoC 

d 2 £ 

Dad 
D 4 C 

D 7 E 

gndC 
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DEFINITION OF FUNCTIONAL TERMS 



PIN NAMES 


DESCRIPTION 


OE A ,OE B 


3-State Output Enable Input (Active LOW) 


Dxx 


Inputs 


Oxx 


Outputs 


TRUTH TABLE 


INPUTS 


OUTPUT 


OE a ,OEb 


D 


540 


541 


L 


L 


H 


L 


L 


H 


L 


H 


H 


X 


Z 


2 



CEMOS is a trademark of Integrated Device Technology, 
FAST is a trademark of Fairchild Semiconductor Co. 



Inc. 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care 

Z = High Impedance 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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DSC-4029/-1 



IDT54/74FCT540/A and IDT54/74FCT541/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 1 



CAPACITANCE fr A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


"fsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


•out 


DC Output Current 


120 


120 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


c lN 


Input Capacitance 


v, N =ov 


6 


10 


PF 


C OUT 


Output Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC =0.2V;V HC =V CC -0.2V 
Commercial: T A = 0°Cto +70°C; V cc = 5.0V±5% 
Military: T A = -55°Cto +125°C; V cc = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 01 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


_ 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llM 


Input HIGH Current 


V cc - Max. 


V, =v cc 


- 


- 


5 


PA 


V, = 2.7V 


- 


- 


5< 4 > 


IlL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5W 


V, = GND 


- 


- 


-5 


loz 


Off State {High Impedance) 
Output Current 


V cc = Max. 


V = V cc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10(4) 


V = 0.5V 


- 


- 


-10< 4 > 


V = GND 


- 


- 


-10 


V|K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


Vqh 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC , l 0H = -32uA 


Vhc 


Vcc 


- 


V 


V C c = Min - 
Mn = V jH or V, L 


l 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL. 


2.4 


4.3 


_ 


I 0H = -15mA COM'L. 


2.4 


4.3 


_ 


Vol 


Output LOW Voltage 


Vcc = 3V,V IN = V LC orV HC , l 0L = 300uA 


- 


GND 


V L c 


V cc = Min. 
Vin = V,h or V, L 


l 0L = 300uA 




GND 


Vlc 


t 0L = 48mA MIL 


' - 


0.3 


0.55 


l 0L = 64mA COM'L. 




0.3 


0.55 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



eh 
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IDT54/74FCT540/A and IDT54/74FCT541/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC - V cc - 0.2V 



SYMBOL 


PARAMETER 


TESTCONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V C c = Max - 

v, N >v HC ;v iN < v LC 

f, = 


- 


0.001 


1.5 


mA 


Al C c 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V P) 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current 


V cc = Max. 
Outputs Open 
0~E A = D~E B = GND 
One Input Toggling 
50% Duty Cycle 


V, N > V HC 
V jN < V LC 


- 


0.15 


0.25 


m A/MHz 


lc 


Total Power Supply Current (6) 


V cc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE A = OE B = GND 
One Input Toggling 


Vin > V HC 
V, N < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V 
V, N = GND 


- 


1.8 


5.0 


V cc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OE A = OE B = GND 
Eight Inputs Toggling 


Vin > V HC 
V,n < V LC 
(FCT) 


- 


3.0 


6.5 (5) 


V IN = 3.4V 
V, N = GND 


- 


5.0 " 


14.5 (5 > 



NOTES: 

1. For conditions shown as max. or min.. use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
5- 'c = 'quiescent + 'inputs + 'dynamic 

l c = 'cc + Alec D H N T + l CCD (f CP /2 + f, N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

•ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f , = Input Frequency 

N, = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 







0) 


IDT54/74FCT540/541 


IDT54/74FCT540A/541A 




(3) 


COM'L. 


MIL. 


(3) 


COM'L. 


MIL 


MIN. (2 > 


MAX. 


MIN. (2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 

tpHL 


Propagation Delay 

D n to O n IDT54/74FCT540 


C L = 50pF 
R L = 500Q. 


5.0 


2.0 


8.5 


2.0 


9.5 


3.5 


2.0 


4.8 


2.0 


5.1 


ns 


tpLH 
tpHL 


Propagation Delay 

Dn to O n IDT54/74FCT541 


5.0 


2.0 


8.0 


2.0 


9.0 


3.5 


2.0 


4.8 


2.0 


5.1 


ns 


tpZH 
tpZL 


Output Enable Time 


7.0 


2.0 


10.0 


2.0 


10.5 


4.2 


2.0 


6.2 


2.0 


6.5 


ns 


*PHZ 
tpLZ 


Output Disable Time 


6.0 


2.0 


9.5 


2.0 


12.5 


4.0 


2.0 


5.6 


2.0 


5.9 


ns 



NOTES: 

1 . See test circuit and waveforms 



2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vc C - 5.0V, +25°C ambient and maximum loading. 
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IDT54/74FCT540/A and IDT54/74FCT541/A 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



Temperature Device Type 

Rapge 



Package Process 



Blank 
B 



P 
D 
E 
L 
SO 



540 
541 
540A 
541 A 

| 54 
74 



Commercial 
MIL-STD-883, Class B 



Plastic DIP 
CERDIP 
CERPACK 

Leadless Chip Carrier 
Small Outline IC 



Non-Inverting Octal Buffer/Line Driver 
Inverting Octal Buffer/Line Driver 
Fast Non-inverting Octal Buffer/Line Driver 
Fast Inverting Octal Buffer/Line Driver 

-55°Cto +125°C 
0°Cto+70°C 



H3 



S10-125 




FAST CMOS 
OCTAL REGISTERED 
TRANSCEIVER 



PRELIMINARY 

IDT 54/74FCT543 

IDT 54/74FCT543A 



FEATURES: 

• IDT54/74FCT543 equivalent to FAST™ speed; 
IDT54/74FCT543A Is 25% faster than FAST ™ 

• Equivalent to FAST™ output drive over full temperature 
and voltage supply extremes 

• Iol = 64mA (commercial), 48mA (military) 

• 8-bit octal latched transceiver 

• Separate controls for data flow in each direction 

• Back-to-back latches for storage 

• CMOS power levels (5uW typ. static) 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT543and IDT54/74FCT543A are non-inverting 
octal transceivers built using advanced CEMOS ™, a dual metal 
CMOS technology. These devices contain two sets of eight D-type 
latches with separate input and output controls for each s et. For 
data flow from A to B, for example, the A-to-B Enable (CEAB) input 
must be LOW in order to enter data from Ao -A 7 or to take data from 
B0-B7, as indicated in the Truth T able. W ith CEAB LOW, a LOW 
signal on the A-to-B Latch Enable (LEAB ) input makes the A-to-B 
latche s transparent; a subsequent LOW-to-HIGH transition of the 
LEAB signal puts the A latches in the storage mode a nd th eir out- 
puts no longer change with the A inputs. With CEAB and OEAB 
both LOW, the 3-state B output buffers are active and reflect the 
data present at the output of the A latche s. Co ntrol o f data from B to 
A is similar, but uses the CEBA, LEBA and OEBA inputs. 



FUNCTIONAL BLOCK DIAGRAM 



UEEA 



CEBA 



UEBA 



Ai ' 
A 2 . 
A 3 - 
A 4 ' 
A 5 - 
A 6 " 
A 7 " 




t" 



DETAIL A 



< 



>-0]Q d 

LE 



DETAIL A x 7 



?o 



p> 



■B 2 
■B 3 
■B 4 
■B 5 
■Be 
B 7 






UEA~B 

UEAB 
EEAB 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology. Inc. 
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PIN CONFIGURATIONS 



LEBA \Z 






24 


3 


OEBA C 


2 




23 


3 


A C 


3 




22 


3 


A, C 


4 




21 


3 


A 2 C 


5 


P24-1, 


20 


3 


A 3 c 


6 


D24-1, 
S024-2 


19 


3 


A 4 C 


7 


& 


18 


J 


A 5 C 


a 


E24-1 


17 


3 


A 6 C 


9 




16 


3 


A7C 


10 




15 


3 


CEAB E 


11 




14 


3 


GND C 


12 




13 


3 



VCC 



Vcc 

CEBA 

Bo 

B1 

B 2 

B 3 

B 4 

B 5 

B 6 

B 7 
CEAB 

OEAB 



INDEX 



DIP/SOIC/CERPACK 
TOP VIEW 




LOGIC SYMBOL 



A A A A 



LEAB CEAB CEBA LEBA 


A 


Bo 


A1 


B1 


A 2 


B 2 


A 3 


B 3 


A 4 


B 4 


A 5 


B 5 


A 6 


B 6 


A 7 


B 7 


OEBA 


OEAB 



EDI 



TRUTH TABLE For A-TO-B (Symmetric with B-TO-A) 



PIN DESCRIPTIONS 



INPUTS 


LATCH 
STATUS 


OUTPUT 
BUFFERS 








A-TO-B 


B -B 7 


CEAB 


LEAB 


OEAB 


H 
X 
X 
L 
L 


X 

H 

L 
H 


X 

H 
L 
L 


Storing 
Storing 

Transparent 
Storing 


HighZ 

High Z 

Current A Inputs 
Previous* A Inputs 



* Before LEAB LOW-to-HIGH Transition 

H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

A-to-B data f low shown : B-to-A flow control is the same, except using 

CEBA, LEBA and OEBA 



PIN NAMES 


DESCRIPTION 




A-to-B Output Enable Input (Active LOW) 
B-to-A Output Enable Input (Active LOW) 
A-to-B Enable Input (Active LOW) 
B-to-A Enable Input (Active LOW) 


OEAB 


OEBA 


CEAB 


CEBA 


LEAB 


A-to-B Latch Enable Input (Active LOW) 


LEBA 


B-to-A Latch Enable Input (Active LOW) 


A0-A7 


A-to-B Data Inputs or B-to-A 3-State Outputs 


B0-B7 


B-to-A Data Inputs or A-to-B 3-State Outputs 
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ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterni* 2 ' 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm< 3 > 


Terminal Voltage 
with Respect to 
GND 


-O.StoVcc 


-0.5 to V cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STQ 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


100 


100 


mA 



CAPACITANCE (T A = +25°c,f = i.omhz) 








SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


6 


10 


PF 


c i/o 


I/O Capacitance 


V O ut=0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not 
tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Output and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

V LC =0.2V;V HC =V CC -0.2V 

Commercial: T A = 0°Cto +70°C; V cc = 5.0V±5% 

Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 
(Except I/O pins) 


V cc = Max. 


v, = v cc 


- 


- 


5 


PA 


V, = 2.7V 


- 


- 


5< 4 > 


l[L 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


„ 


-5 


llH 


Input HIGH Currents 
(I/O pins only) 


V cc - Max. 


v, =v cc 


- 


_ 


15 


uA 


V| = 2.7V 


- 


- 


15< 4 > 


IlL 


Input LOW Currents 
(I/O pins only) 


V, = 0.5V 


- 


- ■ 


-15< 4 > 


V, = GND 


- 




-15 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


V cc = Max! 3 ' V = GND 


-60 


-120 


- 


mA 


V H 


Output HIGH Voltage 


Vcc = 3V. V IN = V LC or V HC . Iqh = "32 uA 


V HC 


Vcc 


- 


V 


V cc = Min. 
V|N=V IH orV IL 


I oh = -300uA 


V HC 


Vcc 


- 


Ioh = -12mA MIL. 


2.4 


4.3 


_ 


I oh = -15mA COM'L 


2.4 


4.3 


„ 


V 


Output LOW Voltage 


V C c = 3V.V IN = V LC orV HC . Iol= 300uA 


' - 


GND 


Vlc 


V 


V cc = Min. 
Mn =V IH orV, L 


let - 300pA 


- 


GND 


v LC 


l 0L = 48mA MIL.( 5 ) 


- 


0.3 


0.55 


Iol = 64mA COM'L. (5) 


- 


0.3 


0.55 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. These are maximum Iql values per output, for 8 outputs turned on simultaneously. Total maximum I l (a" outputs) is 512mA for commercial and 384mA 
for military. Derate l i_ for number of outputs exceeding 8 turned on simultaneously. 
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POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP. (2) 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V C c = Max - 

v, N >v HC :v, N <v LC 

f CP =f, = o 


- 


0.001 


1.5 


mA 


A'cc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4VO) 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current'^ 


Vcc = Max. 

Outputs Open 

CEA"B & OEAB = GND 

CTM = V cc 

One Input Toggling 

50% Duty Cycle 


Vin > V HC 
V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current (6) 


V cc = Max. 

Outputs Open 

fcp = 10MHz 

50% Duty Cycle 

CEAB&OEAB = GND 

CEBA = Vcc 

f CP = LEAB = 10MHz 

One Bit Toggling 

atf, = 5MHz 

50% Duty Cycle 


V IN > V HC 
V, N < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V, N = 3.4V or 
V lN = GND 


- 


2.0 


6.0 


V cc = Max. 

Outputs Open 

f C p = 10MHz 

50% Duty Cycle 

CEAB&OEAB" = GND 

CEBA = Vcc 

f CP = EHAB = 10MHz 

Eight Bits Toggling 

atf, = 5MHz 

50% Duty Cycle 


V lN > V H c 
Vin < V LC 
(FCT) 


- 


3.75 


12.75 (5 > 


V, N = 3.4V or 
V, N = GND 


- 


6.0 


21.75< 5 > 



NOTES: 

1. 
2. 

3. 
4. 
5. 



For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

Per TTL driven input (V, N = 3.4V); all other inputs at V cc or, GND. 

This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



'c - 'quiescent + 'inputs + 'd „ 

l c = 'cc + Al cc d hN t + 'ccd ( f cp/2 + \ N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair {HUH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N| = Number of Inputs at f, 

All currents are in milliamps and all frequencies are in megahertz. 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION™ 


IDT54/74FCT543 


IDT54/74FCT543A 


UNIT 


TYP.< 3 > 


COM'L 


MIL 


TYP.W 


COM'L 


MIL 


MtN. <2) 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


*PLH 

*PHL 


Propagation Delay 
Transparent Mode 
An to B n or B n to A n 


C L = 50pF 
R L = 500Q 


5.0 


2.5 


8.5 


2.5 


10.0 


- 


2..5 


6.5 


2.5 


ks 


ns 


*PLH 
tpHL 


Propagation Delay 
LEMtoAn. 
EEA~BtoBn 


8.5 


2.5 


12.5 


2.5 


14.0 


- 


2.5 


8 


2.5 1 


|pl? 


ns 


tpZH 
tpZL 


Output Enable Time 
0EEA"orO~E£E 

to An or Bn 

€EBA~orC~EA~E 

to A n or B n 


7.0 


2.0 


12.0 


2.0 


14.0 


- 


2 


9 J 


wky 


10 


ns 


tpHZ 
*PLZ 


Output Disable Time 
OEBA or OEAB to 

A n or B n 
C"E~BA~ or C~EA~B~ to 

An or B n 


5.5 


2.0 


9.0 


2.0 


13.0 


- 


2 <\ 


.7.5 


2 


8.5 


ns 


tsu 


Set-up Time, 

HIGH or LOW 

An or Bn to 

L~EEA~orUEAE 


- 


3.0 


- 


3.0 


- 


~m 


' : . '2;..'" 


- 


2 


- 


ns 


t H 


Hold Time, 
HIGH or LOW 

A n or B n to 
L~EBA~ or L~EA~H 


- 


2.0 


- 


2.0 




"■■'- 


2 


- 


2 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 



CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test 
environment. Large output currents are being switched in very 
short periods and proper testing demands that test set-ups have 
minimized inductance and guaranteed zero voltage grounds. The 
techniques listed below will assist the user in obtaining accurate 
testing results: 

1) All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing im- 
proper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 



minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possi- 
ble to the DUT power pins. 

3) Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decou- 
pling between power and ground planes is necessary. The 
ground plane must be sustained from the performance board to 
the DUT interface board and wiring unused interconnect pins to 
the ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being 
recommended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To allow 
for testing and hardware-induced noise, it may be necessary to 
use Vil < 0V and Vih > 3V for ATE testing purposes. 
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ORDERING INFORMATION 



IDT 



XX 



XX 



Temperature Device Type Package Process 



Blank 



P 

D 

L 

SO 

E 

J 

543 
543A 

54 
74 



Commercial 



MIL-STD-883, Class B 

Plastic DIP 

CERDIP 

Leadless Chip Carrier 

Small Outline tC 

CERPACK 

Plastic Leadless Chip Carrier 

Octal Registered Transceiver 
Fast Octal Registered Transceiver 

-55°Cto +125°C 
0°Cto+70°C 



ED 
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FAST CMOS OCTAL 
INVERTING BUFFER 
TRANSCEIVER 



IDT 54/74FCT640 
IDT 54/74FCT640A 



FEATURES: 

• IDT54/74FCT640 7.0ns max. data to output; 
IDT54/74FCT640A 5.0ns max. data to output 

• Equivalent to FAST ™ output drive over full temperature and 
voltage supply extremes 

• Iol = 64mA commercial and 48mA military 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Inverting buffer transceiver 

• JEDEC standard pinout for DIP, LCC and SOIC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

ThelDT54/74FCT640 and IDT54/74FCT640Aare M 8-bit inverting 
buffer transceivers built using advanced CEMOS™, a dual metal 
CMOS technology. These octal bus transceivers are designed for 
asynchronous two-way communication between data buses. The 
devices transmit data from the A bus to the B bus or from the B bus 
to the A bus, depending upon the level at the direction control (T/R) 
input. The enable input (OE) can be used to disable the device so 
the buses are effectively isolated. 



PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



INDEX 



T/R 
Ao 
Ai 
A 2 
A 3 
A 4 
A 5 
A 6 
A 7 

gndC 



P20-1, 
D20-1 
SO20-2 

& 
E20-1 



3 Vcc 
HOE 



DIP/SOIC/CERPACK 
TOP VIEW 



t. < k > b 
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LCC 
TOP VIEW 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a registered trademark of Fairchild Semiconductor Co. 
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ABSOLUTE MAXIMUM RATINGS ( 



CAPACITANCE (T A = +28»c,f = iomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm (3) 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v lN = ov 


6 


10 


pF 


C l/0 


I/O Capacitance 


V OUT = 0V 


8 


12 



NOTE: , 

1 . This parameter is measured at characterization but not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC = V cc -0.2V 



Commercial: T 
Military: T A = ■ 


x = 0°Cto + 70°C;\fc c = 5.0V±5% 
55°Cto +125°C;V CC = 5.0V±10% 














SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V, H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


_ 


- 


V 


V, L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


■iH 


Input HIGH Current 
(Except I/O pins) 


V cc = Max. 


V, - V cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


"lL 


Input LOW Current 
(Except I/O pins) 


V, = 0.4V 


- 


- 


-5(4) 


V t = GND 


- 


- 


-5 


I.H 


Input HIGH Current 
(I/O pins only) 


V cc - Max. 


V, =V CC 


- • 


- 


15 


uA 


V, = 2.7V 


- 


- 


15< 4) 


"lL 


Input LOW Current 
(I/O pins only) 


V, = 0.4V 


- 


- 


-15< 4 > 


V, = GND 


- 


- 


-15 


V,K 


Clamp Diode Voltage 


V cc = Min., l N = -18mA 


- 


-0.7 


-12 


V 


bs 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


V OH 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC . I h= -32 uA 


V HC 


Vcc 


- 


V 


V C c = Mm. 
V, N =V| H orV| L 


l 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -12mA MIL. 


2.4 


4.3 


- 


I 0H = -15mACOM'L 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V IN = V LC orV HC , l 0L = 300uA 


- 


GND 


V LC 


V 


V cc - Min - 
Vin =V| H orV lL 


l 0L = 300uA 


- 


GND 


v LC 


| 0L = 48mA MIL 


- 


0.3 


0.55 


l 0L = 64mA COM'L 


- 


0.3 


0.55 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5 °V. +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



En 
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POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V CC -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP. (2 > 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


V cc = Max. 

v, N >v HC ;v IN <v LC 

f l = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V| N = 3.4V P) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current* 4 * 


V cc = Max. 
Outputs Open 
OE = GND 
T/R = GNDorV cc 
One Input Toggling 
50% Duty Cycle 


Vin > V HC 
V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


"c 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
T/R = OE = GND 
One Bit Toggling 


Vin > V HC 
V,n < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V or 
V IN = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty. Cycle 
T/R = OE = GND 
Eight Bits Toggling 


Vin > V HC 
Vin < V LC 
(FCT) 


- 


3.0 


6.5 (5) 


V, N = 3.4V or 
V, N = GND 




5.0 


14.5< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
6 - 'c = 'quiescent + 'inputs + 'dynamic 

l c = 'cc + Alec d h n t + 'ccd ( f cp/ 2 + f l N l ) 

•cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N| = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 



TRUTH TABLE 



INPUTS 


OPERATION 


OE 


T/R 


L 

L 
H 


L 
H 
X 


Bus B Data to Bus A 
Bus A Data to Bus B 
Isolation 



DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


OE 


Output Enable Input (Active LOW) 


T/R 


Transmit/Receive Input 


A -A 7 


Side A Inputs or 3-State Outputs 


B -B 7 


Side B Inputs or 3-State Outputs 



S10-134 



I DT54/74FCT640/A FAST CMOS 

OCTAL INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT640 


IDT54/74FCT640A 


UNIT 


typ! 3) 


COM'L 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2) 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


tpLH 
tpHL 


Propagation Delay 
A to B or B to A 


C L = 50pF 
R L = 500Q 


6.0 


2.0 


7.0 


2.0 


8.0 


3.5 


1.5 


5.0 


1.5 


5.3 


ns 


tpZH 
tpZL 


Output Enable Time 
for OE and T/R 


11.0 


2.0 


13.0 


2.0 


16.0 


4.8 


1.5 


6.2 


1.5 


6.5 


ns 


tpHZ 
tpLZ 


Output Disable Time 
for OE and T/R 


7.0 


2.0 


10.0 


2.0 


12.0 


4.5 


1.5 


5.0 


1.5 


6.0 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at \Jq C = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



XXXX 



Temp. Range Device Type 



Package 



Process 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 
D 
SO 

L 
E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


640 
640A 


Octal Inverting Buffer Transceiver 
(equivalent to FAST™) 
Octal Inverting Buffer Transceiver 
(faster than FAST™) 


54 


-55°Cto +125°C 


74 


0°Cto +70°C 



EH 



S10-135 




FAST CMOS 
NON-INVERTING 
BUFFER TRANSCEIVER 



IDT 54/74FCT645 
IDT 54/74FCT645A 



FEATURES: 

• IDT54/74FCT645 equivalent to FAST ™ speed; 
IDT54/74FCT645A 35% faster than FAST ™ 

• Equivalent to FAST ™ output drive over full temperature 
and voltage supply extremes 

• Iol = 64mA (commercial) and 48mA (military) 

• CMOS power levels (5jjW typ. static) 

• Substantially lower input current levels than FAST ™ (5pA max.) 

• Non-inverting buffer transceiver 

• TTL input and output level compatible 

• CMOS output level compatible 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT645 and IDT54/74FCT645A are 8-bit non- 
inverting buffer transceivers built using advanced CEMOS™,,a 
dual metal CMOS technology. These non-inverting buffer trans- 
ceivers are designed for asynchronous two-way communication 
between data buses. The devices transmit data from the A bus to 
the B bus or from the B busjo the A bus, depending upon the level 
at the direction control (T/R) input. The enable input (OE) can be 
used to disable the device so the buses are effectively isolated. 



PIN CONFIGURATIONS 



FUNCTIONAL BLOCK DIAGRAM 



INDEX' 




DIP/SOIC/CERPACK 
TOP VIEW 



t < H g |0 





A1 (3> ryrLl^j 



(4) 



(5) 



(6) 



(7) 



(8) 



(9) 



tkf 



TV 



F 



t? 



-=3 



t&5 



^-, 



^71 



"XI 



■■-=< 



■%! 



^1 



^ 



(18) 



(16) 



(14) 



(13) 



(12) 



(11) 



Bo 



(17) 



(15) 



B7 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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DSC-4034/1 



IDT54/74FCT645/A FAST CMOS 
NON-INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A = +25°c,f = iomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TE rm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm< 3 ' 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


Ta 


Operating 
Temperature 


0to+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


■out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


c in 


Input Capacitance 


V lN =0V 


6 


10 


PF 


C l/0 


I/O Capacitance 


V OUT =0V 


8 


12 


PF 



NOTE: 

1. This parameter is guaranteed by characterization data and not tested. 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- i 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC =0.2V;V HC = V CC -0.2V 
Commercial: T A = 0°C to +70°C; V^ = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS* 1 ) 


MIN. 


TYP.<2> 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


-. 


- 


-V 


V, L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


'lH 


Input HIGH Current 
(Except I/O pins) 


V cc - Max. 


V, =Vcc 


_ 




5 


uA 


V, = 2.7V 


- 




5W 


■lL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


- 


- 


-5W 


V, = GND 


- 


- 


-5 


"lH 


Input HIGH Current 
(I/O pins only) 


V cc = Max. 


V, = Vcc 


- 


- 


15 


MA 


V, = 2.7V 


- 


- . 


15^ 


'lL 


Input LOW Current 
(I/O pins only) 


V, = 0.5V 


- 


- 


-15f 4 > 


V, = GND 


- 


- 


-15 


V,K 


Clamp Diode Voltage 


V cc = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


VoH 


Output HIGH Voltage 


Vcc = 3V.V lN = V LC orV HC .loH= "32 uA 


Vhc 


Vcc 


- 


V 


V cc = Min. t 
V JN = V| H or V| L 


I oh = -300uA 


Vhc 


Vcc 


_ 


l 0H = -12mA MIL 


. 2.4 


4.3 


- 


l 0H = -ISmACOM'L. 


2:4 


4.3 


-. 


Vol 


Output LOW Voltage 


Vcc = 3V, V, N = V LC orV HC . Iql= 300uA 


- 


GND 


V L c 


V 


V cc = Mm. 
Vin = V| H or V lL 


Iol = 300uA 


- 


GND 


V L c 


Iol = 48mA MIL. 




0.3 


0.55 


Iol = 64mA COM'L. 


- 


0.3 


0.55 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



Em 
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IDT54/74FCT645/A FAST CMOS 
NON-INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V;V HC =V CC -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


V cc = Max- 

V, N > V HC ; V IN < V LC 

f, = 


- 


0.001 


1.5 


mA 


Alec 


Power Supply Current Per TTL 
Inputs HIGH 


V cc = Max - 
V IN = 3.4VO) 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current (4) 


V cc = Max. 
Outputs Open 
OE = GND 
T/R = GND or V cc 
One Input Toggling 
50% Duty Cycle 


Vin > V HC 
V, N == V LC 


- 


0.15 


0.25 


m A/MHz 


lc 


Total Power Supply Current < 6 > 


Vcc - Max- 
Outputs Open 
f, = 10MHz, 
50% Duty Cycle 
T/R = OT = GND 
One Bit Toggling 


Vin > V HC 

Vin ^ V LC (FCT) 


- 


1.5 


4.0 


mA 


V lN = 3.4V 
V, N = GND 


- 


1.8 


5.0 


V cc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty Cycle 
T/R = 0"E = GND 
Eight Bits Toggling 


Vin > V HC 

V, N ^ V LC (FCT) 


- 


3.0 


6.5 < 5 > 


V lN = 3.4V 
V, N = GND 


- 


5.0 


14.5 (5) 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. I c = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc D H N T + l CCD (f CP /2 + f, N, ) 

'cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency ' 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 



DEFINITION OF FUNCTIONAL TERMS 



TRUTH TABLE 



PIN NAMES 


DESCRIPTION 


OE 

T/R 

A -A 7 

B -B 7 


Output Enable Input (Active LOW) 
Transmit/Receive Input 
Side A Inputs or 3-State Outputs 
Side B Inputs or 3-State Outputs 



INPUTS 


OPERATION 


OE 


T/R 


L 
L 
H 


L 
H 
X 


Bus B Data to Bus A 
Bus A Data to Bus B 
Isolation 
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IDT54/74FCT645/A FAST CMOS 
NON-INVERTING BUFFER TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION * 


IDT54/74FCT645 


IDT54/74FCT645A 


UNIT 


TYP< 3 > 


COM'L 


MIL 


TYP.< 3 > 


COM'L 


MIL. 


MIN.< 2 > 


MAX. 


MlN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


Vlh 

tpHL 


Propagation Delay 
A to B or B to A 


C L = 50pF 
R L = 500Q 


6.0 


1.5 


9.5 


1.5 


11.0 


3.3 


1.5 


4.6 


1.5 


4.9 


ns 


*PZH 
VzL 


Output Enable Time 
OEtoAorB 


9.0 


1.5 


11.0 


1.5 


12.0 


4.8 


1.5 


6.2 


1.5 


6.5 


ns 


VzH 
*PZL 


Output Enable Time 
T/R to A or B 


9.0 


1.5 


11.0 


1.5 


12.0 


4.8 


1.5 


6.2 


1.5 


6.5 


ns 


tpHZ 
tpLZ 


Output Disable Time 
OE to A or B< 4 > 


6.0 


1.5 


12.0 


1.5 


13.0 


4.5 


1.5 


5.0 


1.5 


6.0 


ns 


tpHZ 
tpLZ 


Output Enable Time 
T/R to A or B< 4 > 


6.0 


1.5 


12.0 


1.5 


13.0 


4.5 


1.5 


5.0 


1.5 


6.0 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

4. This parameter is guaranteed but not tested. 



ORDERING INFORMATION 



IDTXXFCT 


XXXX 


X X 






Temp 


. Range 


Device 


3 Type 


Pac 


<age Proc 


;ess 


















Blank 
B 


Commercial 








MIL-STD-883, Class B 














P 
D 
SO 

L 
E 


Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 


















645 
645A 


Non-Inverting Buffer T 








. 


Fast Non-Inverting But 










54 
74 


-55°Cto +125°C 
















0°Cto +70°C 



m 



S10-139 




FAST CMOS 

OCTAL TRANSCEIVER/ 

REGISTER 



PRELIMINARY 
IDT 54/74FCT646/A 
IDT 54/74FCT648/A 



FEATURES: 

• IDT54/74FCT646 and IDT54/74FCT648 equivalent to FAST™ 
speed; ■ ■ ; . 

• IDT54/74FCT646A and IDT54/74FCT648A are 30% faster 
than FAST 

• Equivalent to FAST output drive over full temperature and 
voltage supply extremes 

• Independent registers for A and B buses 

• Multiplexed real-time and stored data 

• Choice of true and inverting data paths 

• 3-state outputs 

• | 0L = 64mA (commercial) and 48mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Available in 24-pin, 300 mil CERDIP, plastic DIP, SOIC, CER- 
PACK, 28-pin LCC and PLCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT646/A and IDT54/74FCT648/A consist of a 
bus transceiver circuit with 3-state D-type flip-flops and control cir- 
cuitry arranged for multiplexed transmission of data directly from 
the input bus or from the internal registers. Data on the A or B bus 
will be clocked into the registers as the appropriate clock pin goes 
to a high logic level. Enable Control G and direction pins are pro- 
vided to control the transceiver function. In the transceiver mode, 
data present at the high impedance port may be stored in either the 
A or the B register, or in both. The select controls can multiplex 
stored and real-time (transparent mode) data. The direction control 
determines which bus will receive data when the enable_ control 
G is Active LOW. In the isolation mode (Enable Control G HIGH), 
A data may be stored in the B register and/or B data may be stored 
in the A register. 



FUNCTIONAL BLOCK DIAGRAM 




I 54/74FCT646 
~" ONLY 



TO 7 OTHER CHANNELS 



CEMOS is a registered trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchild Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology. Inc. 
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1DT54/74FCT646/A AND IDT54/74FCT648/A 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



CPABE 


SABC 


dirC 


A,C 


A 2 C 


A3C 


A 4 C 


A 5 C 


A 6 C 


A7C 


A B C 


GND E 



24 
23 
22 
21 
P24-1, 20 

D24-1, 
S024-2 18 
& 18 
E24-1 17 

16 
15 
14 
13 



3 Vcc 
U CPBA 

3 SBA 

H Q 

B1 
B 2 
B 3 



INDEX- 



DIP/SOIC/CERPACK 
TOP VIEW 



x ~x 




Q 


< 

CO 

3 


CD 

2 8 

O Z > 

TTTTTT 

2 U 28 


< 
CO 
Q_ 
O 

27 


< 

CQ 

to 

26 








4 




A 7 


F 5 






1 




25 q 


DIR 


A 8 


be 










24 d 


SAB 


GND 


F 7 






J28-1 




23 C3 


CPAB 


NC 


ps 






L28-1 




22 [13 


NC 


B 8 


F 9 










21 d 


Vcc 


B 7 


bio 










20 d 


CPBA 


Br 


bn 










19 d 


SBA 






^2 


13 

n 


14 _15 ^ 


17 


18 








< 


to 

< 


2 ZO 
CD 


CQ 


m 










LCC/PLCC 
TOP VIEW 







LOGIC SYMBOL 



I I I I I I 



PIN DESCRIPTION 



SAB 

DIR 

CPBA 

SBA 

G B 1 B 2 B 3 B 4 B 5 B 6 B 7 B 8 

III I II I I 



PIN NAMES 


DESCRIPTION 


A1 -A 8 


Data Register A Inputs 
Data Register B Outputs 


B 1 ~ B 8 


Data Register B Inputs 
Data Register A Outputs 


CPAB, CPBA 


Clock Pulse Inputs 


SAB, SBA 


Transmit/Receive Inputs 


DIR, G 


Output Enable Inputs 



Ed 



FUNCTION TABLE 



INPUTS 


DATA l/0< 1 > 


OPERATION or FUNCTION 


G 


DIR 


CPAB 


CPBA 


SAB 


SBA 


A,-A 8 


B, -B 8 


FCT646/A 


FCT648/A 


H 
H 


X 
X 


HorL 
t 


HorL 
t 


X 
X 


X 
X 


Input 


Input 


Isolation ' 
Store A and B Data 


Isolation 

Store A and B Data 


L 

[ L" 


L 

L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real Time B Data to 

A Bus 

Stored B Data to A Bus 


Real Time B Data to 

A Bus 

Stored B Data to A Bus 


L 
L 


H 

H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real Time A Data to 

BBus 

Stored A Data to B Bus 


Real Time A Data to 

BBus _ 

Stored A Data to B Bus 



NOTES: 

1 . The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled; i.e., data at the 
bus pins will be stored on every LOW-to-HIGH transition of the clock inputs. 

2. H = HIGH 
L = LOW 

X = Don't Care 

| = LOW-to-HIGH Transition 
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IDT54/74FCT646/A AND IDT54/74FCT648/A 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V T erm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm< 3 » 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5toV cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T"STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C lN 


Input Capacitance 


v IN =ov 


6 


10 


PF 


c i/o 


I/O Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization and not tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and Vc C terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

V LC = 0.2V;V HC = V CC -0.2V 

Commercial: T A = 0°Cto +70°C;V CC = 5.0V±5% 



Military: T A = - 


55°Cto +125°C; V cc = 5.0V±10% 














SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V lH 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH 


Input HIGH Current 
(Except I/O pins) 


V cc = Max., 


M -Vcc 


- 


- 


5 


pA 


V, = 2.7V 


.- 


- 


5( 4 ) 


I.L . 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


- 


- 


-5< 4 > 


V, = GND 


- 


_ 


-5 


'lH 


Input HIGH Current 
(I/O pins only) 


V cc = Max., 


V, =Vcc 


- 


- 


15 


uA 


V, = 2.7V 


_ 


- 


15W 


"IL 


Input LOW Current 
(I/O pins only) 


V = 0.5V 


- 


-. 


-15< 4 > 


V, = GND 


- 


- 


-15 


V|K 


Clamp Diode Voltage 


V C c = Min., I N = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max< 3 >, V = GND 


-60 


-120 


- 


mA 


v 0H 


Output High Voltage 


Vcc = 3 V. V lN = V LC or v HC . I 0H = " 32 P A 


Vhc 


Vcc 


- 


V 


V cc = Min. 
V| N =V lH orV JL 


Ioh ="300uA 


Vhc 


Vcc 


- ■ 


l 0H = -12mA MIL. 


2.4 


4.0 


- 


Ioh = -15mA COM'L. 


2.4 


4.0 


- 


Vol 


Output Low Voltage 


Vcc = 3V, V IN = V LC or V HC . Iql = 300uA 


- 


GND 


Vlc 


V cc = Min. 
V| N = V| H orV IL 


'ol = 300uA 


_ 


GND 


Vlc 


•ol = 48mA MIL. 


- 


0.3 


0.55 


Iql = 64mA COM'L. 


- 


0.3 


0.55 



NOTES: 

1 . For conditions shown as max. or min. use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These parameters are guaranteed but not tested. 
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IDT54/74FCT646/A AND IDT54/74FCT648/A 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V C c = Max. 

Vin > V H C : v [N < V LC 

f CP = f , = 


- 


0.001 


1.5 


mA 


Abe 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V 1N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


'cCD 


Dynamic Power Supply Current t4) 


V cc = Max. 
Outputs Open 
G = GND 
DIR = GND 
One Input Toggling 
50% Duty Cycle 


Vin > V HC 
V,n ^V LC 


- 


0.15 


0.25 


mA/MHz 


"c 


Total Power Supply Current (6) 


V cc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
G= GND 
DIR = GND 
One Bit Toggling 
atf, = 5MHz 
50% Duty Cycle 


V|N > V HC 
Mn ^ V LC , 
(FCT) 


-. 


1.5 


4.0 


mA 


V IN = 3.4V 

or 
V| N = GND 


- 


2.0 


6.0 


V cc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
G= GND 
DIR = GND 
Eight Bits Toggling 
atf, = 5MHz 
50% Duty Cycle 


Mn > V HC 
Mn ^ V LC 
(FCT) 


- 


6.75 


(5) 

12.75 


M N = 3.4V 

or 
V, N = GND 


- 


9.75 


(5) 

21.75 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
6 - 'c = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc D H N T + l CCD (f CP /2 + f, N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 



EU 



'ccd - Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT646/A AND IDT54/74FCT648/A 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITIONS 01 


IDT54/74FCT646 


IDT54/74FCT646AW 


UNIT 


TYP.< 3 > 


COM'L. 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN.W 


MAX. 


MIN.< 2 > 


MAX. 


MIN.P) 


MAX. 


tpLH 
l PHL 


Propagation Delay 
Bus to Bus 


C L = 50pF 
R L = 500Q 


8.0 


2.0 


9.0 


2.0 


11.0 


- 


2.0 


6.3 


2.0 


7.7 


ns 


tpZH 
tpZL 


Output Enable Time 
Enable to Bus & 
DIR to A or B 


9.0 


2.0 


14.0 


2.0 


15.0 


- 


2.0 


9.8 


2.0 


10.5 


ns 


tpHZ 
*PLZ 


Output Disable Time 
Enable to Bus & 
Direction to Bus 


a° 


2.0 


9.0 


2.0 


11.0 


- 


2.0 


6.3 


2.0 


7.7 


ns 


tpLH 
tpHL 


Propagation Delay 
Clock to Bus 


8.0 


2.0 


9.0 


2.0 


10.0 


- 


2.0 


6.3 


2.0 


7.0 


ns 


tpLH 
tpHL 


Propagation Delay 
SBA or SAB to A or B 


10.0 


2.0 


11.0 


2.0 


12.0 


- 


2.0 


7.7 


2.0 


8.4 


ns 


*SU 


Set-up time HIGH 
or LOW 
Bus to Clock 


3.0 


4.0 


- 


4.5 


- 


- 


2.0 


- 


2.0 


- 


ns 


t H 


Hold time HIGH 
or LOW 
Bus to Clock 


1.0 


2.0 


- 


2.0 


- 


- 


1.5 


- 


1.5 


- 


ns 


*PW 


Pulse Width, 
HIGH or LOW 


4.0 


6.0 


- 


6.0 


- 


- 


5.0 


- 


5.0 


- 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vfcc - 5.0V, +25°C ambient and maximum loading. 

4. These are preliminary numbers only. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITIONS (1) 


IDT54/74FCT648< 4 > 


IDT54/74FCT648A< 4 > 


UNIT 


TYP.< 3 > 


COM'L 


MIL. 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN.W 


MAX. 


MIN.< 2 > 


MAX. 


MIN.W 


MAX. 


tpLH 
tpHL 


Propagation Delay 
Bus to Bus 


C L = 50pF 
R L = 500Q 


7.0 


2.0 


8.0 


2.0 


9.0 


- 


2.0 


5.6 


2.0 


6.3 


ns 


tpZH 
tpZL 


Output Enable Time 
Enable to Bus & 
DIR to A or B 


9.0 


2.0 


15.0 


2.0 


18.0 


- 


2.0 


10.5 


2.0 


12.6 


ns 


tpHZ 
tpLZ 


Output Disable Time 
Enable to Bus & 
Direction to Bus 


9.0 


2.0 


9.0 


2.0 


11.0 


- 


2.0 


6.3 


2.0 


7.7 


ns 


tpHL 


Propagation Delay 
Clock to Bus 


7.0 


2.0 


9.0 


2.0 


10.0 


. - 


2.0 


6.3 


2.0 


7.0 


ns 


tpHL 


Propagation Delay 
SBA or SAB to A or B 


10.0 


2.0 


11.0 


2.0 


12.0 


- 


2.0 


7.7 


2.0 


8.4 


ns 


tsu 


Set-up time HIGH 
or LOW 
Bus to Clock 


3.0 


4.0 


- 


4.5 


- 


- 


2.0 


- 


2.0 


- 


ns 


*H 


Hold time HIGH 
or LOW 
Bus to Clock 


1.0 


2.0 


- 


2.0 


- 


- 


1.5 


- 


1.5 


- 


ns 


w 


Pulse Width, 
HIGH or LOW 


4.0 


6.0 


- 


6.0 


- 


- 


5.0 


- 


5.0 


- 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at\fcc = 5.0V, +25°C ambient and maximum loading. 

4. These are preliminary numbers only. 
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IDT54/74FCT646/A AND IDT54/74FCT648/A 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDTXXFCT 

Temperature 

Range 



xxxx 

Device Type 



XX 

Package 



Process/ 

Temperature 

Range 



Blank 



P 
D 

SO 
L 

E 

646 
646A 

648 
648A 

54 
74 



Commercial 

MIL-STD-883, Class B 

Plastic DIP 

CERDIP 

Small Outline IC 

Leadless Chip Carrier 

CERPACK 

Non-inverting Octal Transceiver/Register 

Fast Non-inverting Fast Octal Transceiver/ 

Register 

Inverting Octal Transceiver/Register 

Fast Inverting Fast Octal Transceiver/Register 

(-55°Cto+125°C) 
(0°Cto+70°C) 



EH 
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FAST CMOS 

OCTAL TRANSCEIVER/ 

REGISTER 



PRELIMINARY 
IDT54/74FCT651/A 
IDT 54/74FCT652/A 



FEATURES: 

• IDT54/74FCT651 and IDT54/74FCT652 are equivalent to 
FAST™ speeds 

• IDT54/74FCT651 A and IDT54/74FCT652A 30% faster than 
FAST™ speeds 

• Bidirectional bus transceiver and registers 

• Independent registers for A and B buses 

• Real-time data transfer or stored data transfer 

• Choice of true and inverting data transfer 

• 3-state outputs 

• Iol = 64mA (commercial) and 48mA (military) 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Available in 24-pin 300 mil DIP, SOIC, 28-pin LCC and PLCC 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT651/A and IDT54/74FCT652/A, built in 
CEMOS™ , consist of bus transceiver circuits, D-type flip-flops 
and control circuitry arranged for multiplex transmission of data 
directly fr om th e data bus or from the internal storage registers. 
GAB and GBA are provided to control the transceiver functions. 
SAB and SBA control pins are provided to select either real-time or 
stored data transfer. The circuitry used for select control will elimi- 
nate the typical decoding glitch that occurs in a multiplexer during 
the transition between stored and real-time data. A low input level 
selects real-time data and a high selects stored data. 

Data on the A or B data bus, or both, can be stored in the internal 
D flip-flops by low-to-high transitions at the appropriate clock pins 
(CPAB or CPBA), regardless of the select or enable control pins. 
When SAB and SBA are in the real-time transfer mode, it is also 
possible to store data without usin g the internal D-type flip-flops by 
simultaneously enabling GAB and GBA . In this configuration, each 
output reinforces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of bus lines 
will remain at its last state. 



FUNCTIONAL BLOCK DIAGRAM 



IDT54/74FCT652/A (Non-inverting) 



IDT54/74FCT651/A (Inverting) 



CPAB 



SAB GAB 



REGISTER 



i^ct - ^ — I 



^r-^t 



REGISTER 

B 
_Z> 



GBS SBA 



CPBA 



CPAB 



SAB GAB 



REGISTER 



zS3—^~\ 



•— <p-^t 



REGISTER 



GB~A SBA 



CPBA 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of Fairchifd Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 



1989 Integrated Device Technology, Inc. 
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IDT54/74FCT651/A AND IDT54/74FCT652/A FAST 
CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



CPAB \Z 






24 


3 


SAB E 


2 




23 


3 


GAB E 


3 




22 


3 


A, C 


4 




21 


3 


A 2 C 


5 


P24-1, 


20 


3 


A 3 C 


6 


D24-1, 
E24-1 


19 


3 


A 4 C 




& 


18 


3 


A 5 C 


8 


S024-2 


17 


3 


A 6 C 


9 




16 


3 


A 7 C 


10 




15 


3 


A 8 C 


11 




14 


3 


GND C 


12 




13 


3 



Vcc 
CPBA 
SBA 
GQA 

Bi 
B 2 

B 3 
B 4 
B 5 
B 6 
B 7 
B a 



INDEX- 



co < 

CO CQ < „ ,, CO < 
(J O) O 2 >^ O W 



2 1_! 28 27 26 



D6 
il] 6 

fr 7 



II] 9 

tJib 

b 11 



DIP/CERPACK/SOIC 
TOP VIEW 



1 




25 q 


GAB 






24 H 


SAB 


J28-1 
L28-1 




23 G 
22 C2 


CPAB 
NC 






2id 


Vcc 






so d 


CPBA 






19 d 


SBA 


14 15 

n n 


16 17 


18 




3 Q o 

a 


00 CO 


(O 

CQ 




LCC/PLCC 
TOP VIEW 







LOGIC SYMBOL 



II I M 1 II 



CPAB A 1 A 2 A 3 A 4 A 5 A 6 A 7 A 8 

SAB 

GAB 

CPBA 

SBA 

mA B, B 2 B 3 B 4 B 5 B 6 B 7 B 8 



I I I I 



PIN DESCRIPTION 



PIN NAMES 


DESCRIPTION 


A! -A 8 


Data Register Inputs 
Data Register A Outputs 


B 1 _ B8 


Data Register B Inputs 
Data Register B Outputs 


CPAB, CPBA 


Clock Pulse Inputs 


SAB, SBA 


Transmit/Receive Inputs 


GAB.SBA 


Output Enable Inputs 



FUNCTION 


TABLE 












INPUTS 


DATA I/O 


OPERATION OR FUNCTION 


GAB GBA 


CPAB CPBA 


SAB SBA 


A t THRU A 8 


B 1 THRU B 8 


FCT651/A 


FCT652/A 


L H 
L H 


HorL HorL 
t t 


X X 
X X 


Input 


Input 


Isolation 
Store A and B Data 


Isolation 
Store A and B Data 


X H 
H H 


t HorL 
t t 


X X 

X< 2 > X 


Input 
Input 


Unspecified t1} 
Output 


Store A, Hold B 
Store A in both registers 


Store A, Hold B 
Store A in both registers 


L X 

L L 


HorL t 
t t 


X X 

X x< 2 > 


Unspecified 
Output 


Input 
Input 


Hold A, Store B 
Store B in both registers 


Hold A, Store B 
Store B in both registers 


L L 
L L 


X X 

X H or L 


X L 
X H 


Output 


Input 


Real-Time B~ Data to A Bus 
Stored B" Data to A Bus 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


H H 
H H 


X X 

HorL X 


L X 
H X 


Input 


Output 


Real-Time £ Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


H L 


HorL HorL 


H H 


Output 


Output 


Stored A Data to B Bus and 
Stored B Data to A Bus 


Stored A Data to B Bus and 
Stored B Data to A Bus 



eh 



NOTES: 

1 . The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, i.e., data atthe 
bus pins will be stored on every low-to-high transition on the clock inputs. 

2. Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 
H = HIGH, L = LOW, X = Don't Care, f LOW-to-HIGH Transition 
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IDT54/74FCT651/A AND IDT54/74FCT652/A FAST 
CMOS OCTAL TRANSCEIVER/REGISTER 
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DETAILED BLOCK DIAGRAM 

CPBA [^>°— — 

GAB £> 

SBA P>o 

SAB ^o ■ 

SEA £> 

CPAB P> 




TO 7 OTHER CHANNELS 



BUS 
A 



n In 
I I 1 1 I 

I 'I II I 



T — I |I I 

I III I 

LJ'ILJ 



BUS 
B 



,JTTTT 

GAB G"BA~ CPAB CPBA SAB SBA 
' L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 



/rv XJZ5[] 

BusfTH^i i 



BUS 



snu 



rm 



GAB G~BA~ CPAB CPBA SAB SBA 
X H f XXX 

L X X J X X 

L H t T x x 

STORAGE FROM 
A AND/OR B 




TTTTTT 



GAB G~BA~ CPAB CPBA SAB SBA 
H H X X L X 

REAL-TIME TRANSFER 
. BUS A TO BUS B 



BUS 
A 



Vn 



UN 



BUS 
B 



GAB G~5£ CPAB CPBA SAB SBA 
H L H or L H or L H H 



TRANSFER 
STORED DATA 
TO A AND/OR B 
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IDT54/74FCT651/A AND IDT54/74FCT652/A FAST 
CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V T ehm< 2 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


V T er M < 3 > 


Terminal Voltage 
with Respect to 
GND 


-O.StoVcc 


-0.5toV cc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


■out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


Mn = ov 


6 


10 


PF 


C l/0 


I/O Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

V LC =0.2V;V HC = Vcc -0.2V 

Commercial: Ta = 0°Cto +70°C;V CC = 5.0V±5% 

Military: Ta = -55°Cto +125°C;Vcc = 5.0V±10% _^^^ 



SYMBOL 


PARAMETER 


TESTCONDITIONS {1) 


MIN. 


TYP. (2 > 


MAX. 


UNIT 


V.H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V tL 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 
(Except I/O pins) 


V cc - Max. 


V i - v cc 


- 


- 


5 


. uA 


V, = 2.7V 


- 


- 


5< 4 > 


IlL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


-- 


_ 


-5< 4 > 


V, = GND . 


- 


- 


-5 


l|H 


Input HIGH Current 
(I/O pins only) 


Vcc - Max. 


V, -V cc 


- 


- 


15 


uA 


V, = 2.7V 


- 


- 


15< 4 > 


"lL 


Input LOW Current 
(I/O pins only) 


V, = 0.5V 


- 


- 


-15< 4 > 


V, = GND 


- 


' - 


-15 


V,K 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


- 


-0.7 


-1.2 


V 


'os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-60 


-120 


- 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC , Ioh= "32 uA 


Vhc 


Vcc 


- 


V 


V cc = Min. 
Vin =V IH orV| L 


I oh - -300uA 


Vhc 


V cc 


- 


Ioh = -12mA MIL 


2.4 


4.3 


- 


Ioh = -15mACOM'L. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V lN = V LC orV HC , l 0L = 300uA 


- 


GND 


V LC 


V 


V cc = Min. 
Vin = V lH or V IL 


Iol = 300uA 


- 


GND 


Vlc 


l 0L = 48mA MIL 


- 


0.3 


0.55 


Iol = 64mA COM'L 


- 


0.3 


0.55 


V h 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



EDI 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V C c = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. These are maximum Iol values per output, for 8 outputs turned on simultaneously. Total maximum Iol (all outputs) is 51 2mA for commercial and 384mA 
for military. Derate I l for number of outputs turned on simultaneously. 
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IDT54/74FCT651/A AND IDT54/74FCT652/A FAST 
CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V H c = V CC -0.2V 



SYMBOL 


PARAMETER 


TESTCONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


V cc = Max. 
V,n>V hc ;Mn< Vlc 
fcp = f i = 


- 


0.001 


1.5 


mA 


A'cc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V< 3 > 


- 


0.5 


2.0 


mA 


•ccd 


Dynamic Power Supply Current ( ' 


Vcc= Max. 
Outputs Open 
GAB = GND 
G~BA~ = GND 
SAB = CPAB = GND 
SBA = V cc 
One Input Toggling 
50% Duty Cycle 


V,n > V HC 
V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lo 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
GAB = GND 
G~BA" = GND 
SAB = CPAB = GND 
SBA = Vcc 
One Bit Toggling 
atf, = 5MHz 
50% Duty Cycle 


V,n > Vhc 
V,n < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V IN = 3.4V or 
V, N = GND 


- 


2.0 


6.0 


Vcc = Max. 
Outputs Open 
f C P « 10MHz 
50% Duty Cycle 
GAB = GND 
G~EA~ - GND 
SAB = CPAB = GND 
SBA = Vcc 
Eight Bits Toggling 
atf i = 2.5MHz 
50% Duty Cycle 


V|N > V HC 
Mn < V LC 
(FCT) 


- 


3.75 


7.8 (5) 


V, N « 3.4V or 
V, N = GND 


- 


6.0 


16.8 (5) 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V C c - 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V )N = 3.4V); all other inputs at V C c or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



6. I c = In 



■ + Ijn 



; + Id 



Ic = Ice + Alec D H N T + l CCD (f CP /2 + f, N, ) 

l cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

•ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f C p = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT651/A AND IDT54/74FCT652/A FAST 
CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION 01 


IDT54/74FCT651/652 


I DT54/74FCT651 A/652 A 


UNIT 


TYP.< 3 > 


COM'L. 


MIL 


TYP.< 3 > 


COM'L 


MIL 


MIN.< 2 > 


MAX. 


MIN< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


?PLH 
tpHL 


Propagation Delay 
Bus to Bus 


C L = 50pF 
R L = 500Q 


8.0 


2.0 


9.0 


2.0 


10.0 


- 


- 


- 


- 


- 


ns 


tpLH 
tpHL 


Propagation Delay 
Clock to Bus 


8.0 


2.0 


9.0 


2.0 


11.0 


- 


- 


- 


- 


- 


ns 


tpLH 
tpHL 


Propagation Delay 
SBA or SAB to A or B 


10.0 


2.0 


11.0 


2.0 


12.0 


- 


- 


- 


- 


- 


ns 


jpZH 
*PZL 


Output Enable Time 
Enable to Bus 


9.0 


2.0 


10.0 


2.0 


12.0 


- 


- 


- 


- 


- 


ns 


tpHZ 
*PLZ 


Output Disable Time 
Enable to Bus 


9.0 


2.0 


10.0 


2.0 


12.0 


- 


- 


- 


- 


; - 


ns 


*SU 


Set-up Time 
HIGH or LOW 
Bus to Clock 


3.0 


4.0 


- 


4.5 


- 


- 


~ 


- 


- 


- 


ns 


*H 


Hold Time 
HIGH or LOW 
Bus to Clock 


1.0 


2.0 


. - 


2.0 


- 


- 


- 


- 


- 


- 


ns 


«W 


Pulse Width, 
HIGH or LOW 


4.0 


6.0 


- 


6.0 


- 


- 


- 


- 


- 


- 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 



ORDERING INFORMATION 



IDTXXFCT 



XXX 



X 



Device Type Package Process/Temperature 



Blank 



P 
D 
E 
J 
L 
SO 

651 
652 
651 A 
652A 



54 
74 



EH1 



Commercial 

Compliant to MlL-STD-883, Class B 

Plastic DIP 

CERDIP 

CERPACK 

Plastic Leadless Chip Carrier 

Leadless Chip Carrier 

Small Outline IC 

Inverting Octal Transceiver/Register 
Non-inverting Octal Transceiver/Register 
Inverting Fast Octal Transceiver/Register 
Non-inverting Fast Octal Transceiver/Register 

-55°Cto +125°C 
0°Cto+70°C 
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HIGH-PERFORMANCE 
CMOS BUS INTERFACE 
REGISTERS 



IDT54/74FCT821A/B- 
IDT 54/74FCT826A/B* 



FEATURES: 

• Equivalent to AMD's Am29821-26 bipolar registers in pinout/ 
function, speeds and output drive over full temperature and 
voltage supply extremes 

• High-speed parallel registers with positive edge-triggered 
D-type flip-flops 

— Non-inverting CP-Y tpo = 7.5ns typ. 

— Inverting CP-Y tpD = 7.5ns typ. 

• Buffer ed co mmon Clock Enable (EN) and asynchronous Clear 
input (CLR ) 

• Iol = 48mA (commercial), 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's bipolar 
Am29800 series (5pA max.) 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™ , a dual metal CMOS technology. 

The IDT54/74FCT820 series bus interface registers are de- 
signed to eliminate the extra packages required to buffer exist- 
ing registers and provide extra data width for wider address/ 
data paths or buses carrying parity. The IDT54/74FCT821 and 
IDT54/74FCT822 are buffered, 10-bit wide versions of the popular 
, 374/ , 534 functions. The IDT54/74FCT823 and IDT54/74FCT824 
are 9-bit wi de buffered registers with Clock Enable (EN) 
and Clear (CLR) -ideal for parity bus interfacing in high- 
performance microprogrammed systems. The IDT54/74FCT825 
and IDT54/74FCT826 are 8-bit buffered registers with all the '823/4 
controls plus multiple enables (OEi , OE2, OE3) to allow multiuser 
control of the interface, e.g., CS , DMA and RD/WR. They are ideal 
for use as an output port requiring high Iol/Ioh . 

All of the IDT54/74FCT800 high-performance interface family 
are designed for high-capacitance load drive capability, while pro- 
viding low-capacitance bus loading at both inputs and outputs. All 
inputs have clamp diodes and all outputs are designed for low- 
capacitance bus loading in the high impedance state. 



FUNCTIONAL BLOCK DIAGRAM 



CLOCK 
CP- 



JCKfs. 



rO>CP 



C5-, 



>CP 



Q-i 



rC>CP . 



rC>CP . 



rC>CP 



Q-i 



rO>CP . 




■#— 



rC>CP 



Q-i 



rC>CP . 



OE- 



d > .rY ry ry ry ry fT -J^-rr 



PRODUCT SELECTOR GUIDE 





DEVICE 




10-BIT 


9-BIT 


8-BIT 


Non-inverting 


54/74FCT821A/B 


54/74FCT823A/B 


54/74FCT825A/B 


Inverting 


54/74FCT822A/B 


54/74FCT824A/B 


54/74FCT826A/B 



CEMOS is a trademark of Integrated Device Technology, Inc. 



♦Advance information only for IDT54/74FCT822 and IDT54/74FCT826. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT821A/B-26A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT821/IDT54/74FCT822 10-BIT REGISTERS 



LOGIC SYMBOLS 



SEC 
DoC 
DiC 
D 2 E 
D 3 E 
D 4 E 
DsC 
D 6 E 
D/C 
D 8 C 
D 9 E 
GNDE 



P24-1, 
D24-1, 
E24-1 

& 
S024-2 



3 Vcc 

HYo 

3Y, 

]Y 2 

:y 3 

DY 4 

]Y 5 
]Y fl 
JY 7 

:y 8 
:y 9 

□ cp 



INDEX- 



DIP/CERPACK/SOIC 
TOP VIEW 







Q 


o 
Q 


Hi 


v° 










S_j 








4 


3 


2 U 28 


27 


26 




D 2 


ill 5 






1 




25 □ 


Y 2 


D 3 


be 










24 H 


Y 3 


D 4 


P 7 










23 d 


Y 4 


NC 


b e 






L28-1 




22 [I] 


NC 


D 5 


b» 










2t d 


Y 5 


D 6 


bio 










20 dj 


Y 6 


D 7 


bit 










19 D 


Y 7 






12 


13 


14 rs w 


17 


18 








CO 

Q 


Q 


Q O Q- 
Z Z o 

o 

LCC 


>? 


>" 










TOP VIEW 









10 
D -/— 


D 


CP 


a 


£ 






| 






0E 









10 



IDT54/74FCT823/IDT54/74FCT824 9-BIT REGISTERS 



c^C 






24 


U 


DoE 


2 




23 


3 


DiC 


3 




22 


3 


D 2 C 


4 




21 


3 


D3C 


5 


P24-1, 


20 


3 


D 4 C 


6 


D24-1, 


19 


3 


D 5 C 




E24-1 

& 
S024-2 


18 


3 


DeE 


8 


17 


3 


D 7 E 


9 




16 


3 


DsD 


10 




15 


3 


CTR"E 


11 




14 


3 


GNDC 


12 




13 


3 



Vcc 

Y 

Yi 

Y 2 

Y 3 

Y 4 

Y 5 

Y 6 

Y 7 

Y 8 

ER 

CP 



DIP/CERPACK/SOIC 
TOP VIEW 



INDEX- 



>$2 



i:]5 



□ 7 
51] 8 



□ 10 

□ 11 



{_! U 1_J 

3 2 LJ 



L28-1 



> 8 >-°^ 




28 27 26 

25 d 


Y 2 


24 d 


Y 3 


23 n 


Y 4 


22 d 


NC 


21 d 


Y 5 


20 d 


Y e 


19 d 


Y 7 



12 1 3 14 15 16 17 18 



LCC 
TOP VIEW 



CP EN CLR 



«>*-' 



CP 

ER- 

CTK ■ 

T5E- 



m 



IDT54/74FCT825/IDT54/74FCT826 8-BIT REGISTERS 



SEiE 


1 




24 


3 


<5E 2 E 


2 




23 


3 


DoE 


3 




22 


3 


&lE 


4 




21 


3 


D 2 E 


5 


P24-1, 


20 


3 


D 3 C 


6 


D24-1, 


19 


3 


D4E 


7 


E24-1 

& 
S024-2 


18 


3 


D5E 


8 


17 


3 


D 6 E 


9 




16 


3 


D 7 E 


10 




15 


3 


CURE 


11 




14 


3 


GNDE 


12 




13 


3 



Vcc 

SE 3 

Y 

Y1 

Y 2 

Y 3 

Y 4 

Y 5 

Y 6 

Y 7 

EM 

CP 



INDEX- 



DIP/CERPACK/SOIC 
TOP VIEW 









5 




IS 
















4 


3 


2 LJ 28 


27 


26 




D1 


P 5 






1 




25 d 


Y1 


D 2 


be 










24 H 


Y 2 


D 3 


P 7 










23 G 


Y 3 


NC 


P 8 






L28-1 




22 G 


NC 


D 4 


t]9 










21 d 


Y 4 


D5 


bio 










20 d 


Y 5 


D 6 


bn 










19 d 


Y 6 






12 


13 


14 15 16 


17 


18 












n n n 




n J 








Q 


1 


Q O Q- 

z z 

a 

LCC 


E 


£ 










TOP VIEW 









CP - 

ER- 

UL~E - 

OE,- 
0~E 2 - 
OE 3 " 



CP EN CLR 

1 7" 



"fr^ 



jED 1 
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IDT54/74FCT821A/B-26A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



NAME 


I/O 


DESCRIPTION 


Di 


I 


The D flip-flop data inputs. 


CTR 


I 


For both inverting and non-inverting registers, when 
the clear input is LOW and 0"E is LOW, the Q, 
outputs are LOW. When the clear input is HIGH, data 
can be entered into the register. 


CP 


I 


Clock Pulse for the Register; enters data into the 
register on the LOW-to-HIGH transition. 


Y,.Y[ 


O 


The register three-state outputs. ' 


ETJ 


I 


Clock Enable. When the clock enable is LOW, data 
ontheDj input is transferred to the Q| output on the 
LOW-to-HIGH clock transition. When the clock 
enable is HIGH, the Q, outputs do not change state, 
regardless of the data or clock input transitions. 


DE 


I 


Output Control. When the UE input is HIGH, the Y| 
outputs are in the high impedance state. When the 
0~E input is LOW, the TRUE register data is present at 
theY| outputs. 



FUNCTION TABLES (1) 
IDT54/74FCT821/23/25 



INPUTS 


INTERNAL 
OUTPUTS 


FUNCTION 


OE 


CLR 


ETsI 


D, 


CP 


Qi 


Yi 


H 
H 


X 
X 


L 
L 


L 
H 


t 

T 


L 

H 


Z 
Z 


HighZ 


H 

L 


L 
L 


X 
X 


X 
X 


X 
X 


L 
L 


z 

L 


Clear 


H 

L 


H 
H 


H 

H 


X 
X 


X 
X 


NC 
NC 


Z 
NC 


Hold 


H 
H 

L 
L 


H 
H 
H 

H 


L 
L 
L 
L 


L 

H 

L 
H 


t 
t 
t 

T 


L 
H 
L 
H 


Z 

z 

L 
H 


Load 



NOTE: 

1. H = HIGH, L = LOW.X = Don't Care, NC = No Change, f = LOW-to- 
HIGH Transition, Z = High Impedance 



FUNCTION TABLES (1) 
IDT54/74FCT822/24/26 



INPUTS 


INTERNAL 
OUTPUTS 


FUNCTION 


UE 


CLft 


FTC 


D t 


CP 


Qi 


Y, 


H 
H 


X 
X 


L 

L 


L 
H 


t 

T 


H 

L 


Z 
Z 


HighZ 


H 
L 


L 
L 


X 
X 


X 
X 


X 
X 


L 
L 


z 

L 


Clear 


H 
L 


H 
H 


H 
H 


X 
X 


X 
X 


NC 
NC 


Z 
NC 


Hold 


H 
H 
L 
L 


H 
H 
H 
H 


L 
L 
L 

L 


L 
H 
L 
H 


t 

t 

T 
t 


H 

L 
H 

L 


Z 

z 

H 
L 


Load 



NOTE: 

1. H = HIGH.L = LOW.X = Don't Care, NC = No Change, f = LOW-to- 
HIGH Transition, Z = High Jmpedance 
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IDT54/74FCT821A/B-26A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A = +25°c, f = lomhz). 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BlAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


'out 


DC Output Current 


100 


100 


mA 



NOTE: 

1 



Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


V, N =0V 


6 


10 


PF 


CoUT 


Output Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V;V HC =V CC -0.2V 
Commercial: T A = 0°C to +70°C;Vcc = 5.0V±57o 
Military: T A = -55°Cto +125°C; V cc = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


\ 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


•lH 


Input HIGH Current 


V cc - Max. 


V, = V cc 


- 


- 


5, 


MA 


V, = 2.7V 


- 


- 


5(4) 


'lL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5(4) 


V, = GND 


- 


- 


-5 


'oz 


Off State (High Impedance) 
Output Current 


V C c = Max. 


Vo = V CC 


- 


- 


10 


uA 


V = 2.7V 


-. 


. - 


10< 4 > 


V = 0.5V 


- 


- 


-10< 4 > 


V = GND 


- 


- 


-10 


V 


Clamp Diode Voltage 


V C c = Min - >n = -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max - (3) . v o = Q ND 


-75 


-120 


- 


mA 


V OH 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC , I h = "32uA 


Vhc 


Vcc 


- 


V 


Vcc = M ,n - 
Mni =V, H orV, L 


l 0H = -300uA 


Vhc 


Vcc 


- 


l 0H = -15mA MIL 


2.4 


4.3 


- 


I oh = -24mA COM'L 


2.4 


4.3 


• _ 


V OL 


Output LOW Voltage 


V cc = 3V, V lN = V LC or V HC , l 0L = 300uA 


- 


GND 


V L c 


V 


V cc - Min - 
v iN =V| H orV| L 


l 0L = 300uA 


- 


GND 


Vlc 


l 0L = 32mA MIL 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, + 25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



Em 



S10-155 



IDT54/74FCT821A/B-26A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS™ 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


V cc = Max. 

v, N >v HC ;y N < v LC 

f CP = f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4VP) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current {4) 


Vbc = Max. 
Outputs Open 
OE = GND 
One Bit Toggling 
50% Duty Cycle 


V,n > V HC 
V IN < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current {6) 


Vcc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
OE = GND 
One Bit Toggling 
atf i = 5MHz 
50% Duty Cycle 


V tN > V HC 
V tN < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V lN = 3.4V or 
V| N = GND 


- 


2.0 


6.0 


V cc = Max. 
Outputs Open 
f C p = 10MHz 
50% Duty Cycle 
OE = GND 
Eight Bits Toggling 
at f , = 2.5MHz 
50% Duty Cycle 


Vin > V HC 
V,n < V LC 
(FCT) 


- 


3.75 


7.8< 5 > 


V, N = 3.4V or 
V, N = GND 


- 


6.0 


16.8< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V jN = 3.4V); aJI other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. I c = 'quiescent + 'inputs + 'dynamic 

lc = 'cc + A'cc D H N T + lcc D (f CP /2 + f, N, ) 

'cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, - Input Frequency 

N| = Number of Inputs at f| 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT821A/B-26A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



PARAMETER 






TEST™ 
CONDITIONS 


IDT54/74FCT821A-26A 


IDT54/74FCT821 B-26B 


UNIT 


DESCRIPTION 


COM'L 


MIL 


COM'L 


MIL 


MIN. <2) 


MAX. 


MIN. (2) 


MAX. 


MIN. (2) 


MAX. 


MIN. (2) 


MAX. 


l PLH 
tpHL 


Propagation Delay Clock to Y| 
(OE = LOW) 


C L = 50pF 
R L = 500Q 


- 


10 


- 


11.5 


- 


7.5 


- 


8.5 


ns 


*PLH 
tpHL 


C L = 300pF< 3 ) 
R L = 500O 


- 


20 


- 


20 


- 


15 


- 


16 


ns 


tsu 


Data to CP Set-up Time 


C L = 50pF 
R L = 500Q 


4 


- 


4 


- 


3 


- 


3 


- 


ns 


*H 


Data CP Hold Time 


2 


- 


2 


- 


1.5 


- 


1.5 


- 


ns 


^SU 


Enable (EN_i~) to CP 
Set-up Time 


4 


- 


4 


- 


3.0 


- 


3.0 


- 


ns 


tsu 


Enable (Efsr_|~) to CP 
Set-up Time 


4 


- 


4 


- 


3.0 


- 


3.0 


- 


ns 


t H 


Enable (EN) Hold Time 


2 


- . 


2 


- 





- 





- 


ns 


tpHL 


Propagation Delay, Clear to Y t 


- 


14 


- 


15 


- 


9.0 


- 


9.5 


ns 


*SU 


Clear Recovery (CLR _J~ ) Time 


6 


- 


7 


- 


6.0 


- 


6.0 


- 


ns 


tp\A/H 


Clock Pulse Width 


HIGH 


7 


- 


7 


_ 


6.0 


- 


6.0 


- 


ns 


Wl. 


LOW 


7 


- 


7 


- 


6.0 


- 


6.0 


- 


ns 


Wl 


Clear (CLR = LOW) Pulse Width 


6 


- 


7 


- 


6.0 


- 


6.0 


- 


ns 


JpZH 

lP2L 


Output Enable Time OE 
J-toY, 


C L = 50pF 
R L = 500Q 


- 


12 


r 


13 


- 


8 


- 


9 


ns 


*PZH 
tpZL 


C L = 300pF( 3 ) 
R L = 500Q 


- 


23 


- 


25 


- 


15 


- 


16 


ns 


VHZ 
tpLZ 


Output Disable Time OE* 


C L = 5pF( 3 ) 
R L = 500O 


- 


9 


- 


10 


- 


6.5 


- 


7 


ns 


*PHZ 
tpLZ 


J- toY, 




C L = 50pF 
R L = 500G 


- 


8 


- 


9 


- 


7.5 


- 


8 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 

ORDERING INFORMATION 



IDTXXFCT 



XXXX 



X 



Temp. Range Device Type 



Package 



Process 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 


Plastic DIP 


D 


CERDIP 


E 


CERPACK 


L 


Leadless Chip Carrier 


SO 


Small Outline IC 


821 A 


10-Bit Non-Inverting Register 


821 B 


Fast 10-Bit Non-Inverting Register 


822A 


10-Bit Inverting Register 


822B 


Fast 10-Bit Inverting Register 


823A 


9-Bit Non-Inverting Register 


823B 


Fast 9-Bit Non-Inverting Register 


824A 


9-Bit Inverting Register 


824B 


Fast 9-Bit Inverting Register 


825A 


8-Bit Non-Inverting Register 


825B 


Fast 8-Bit Non-Inverting Register 


826A 


8-Bit Inverting Register 


826B 


Fast 8-Bit Inverting Register 


54 


-55°Cto + 125°C 


74 


0°Cto +70°C 



EH 
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HIGH-PERFORMANCE 
CMOS BUFFERS 



IDT 54/74FCT827A/B 
IDT 54/74FCT828A/B* 



FEATURES: 

• Faster than AMD's Am29827-28 series 

• Equivalent to AMD's Am29827-28 bipolar buffers in pinout/ 
function, speeds and output drive over full temperature and 
voltage supply extremes 

• High-speed buffers 

— Non-inverting tpo = 3.5ns typ. 

— Inverting tpD = 4.0ns typ. 

• Iol - 48mA (commercial), 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's bipolar 
Am29800 Series (5pA max.) 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 Series is built using advanced 
CEMOS ™ , a dual metal CMOS technology. 

The IDT54/74FCT827A/B and IDT54/74FCT828A/B 10-bit bus 
drivers provide high-performance bus interface buffering for wide 
data/address paths or buses carrying parity. The 10-bit buffers 
have NOR-ed output enables for maximum control flexibility. All 
buffer data inputs have 200mV minimum input hysteresis to 
provide improved noise rejection. 

All of the IDT54/74FCT800 high-performance interface family 
are designed for high-capacitance load drive capability, while pro- 
viding low-capacitance bus loading at both inputs and outputs. All 
inputs have clamp diodes and all outputs are designed for 
low-capacitance bus loading in the high impedance state. 



FUNCTIONAL BLOCK DIAGRAM 
IDT54/74FCT827A/B-IDT5474FCT828A/B 10-BIT BUFFERS 



A-i A-n ZVn A 



Y 4 



A- 



A- 



A 



A-i A 



A- 



D 2 



D 3 



D 4 



D 8 



oe\ oe 2 



PRODUCT SELECTOR GUIDE 





10-BIT BUFFER 


Non-inverting 


IDT54/74FCT827A/B 


Inverting 


IDT54/74FCT828A/B 



CEMOS is a trademark of Integrated Device Technology, Inc. 



♦Advance information only for IDT54/74FCT828. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology 
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IDT54/74FCT827A/B-IDT54/74FCT828A/B 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT827A/B/IDT54/74FCT828A/B 



LOGIC SYMBOL 



GNDC 



P24-1, 
D24-1, 
E24-1 

& 
S024-2 



INDEX 



^ o JuJ o £ _ 



Vcc 
Y 
Yi 
Y 2 
Y 3 
Y 4 
Y 5 
Y e 
Y 7 
Y 8 
Y 9 
pCT 2 




|SB-- 




DIP/CERPACK/SOIC 
TOP VIEW 



LCC 
TOP VIEW 



PIN DESCRIPTION 



NAME 


I/O 


DESCRIPTION 


SE, 


I 


When both are LOW the outputs are 
enabled. When either one or both are HIGH 
the outputs are High Z. 


D, 


I 


10-bit data input. 


Y, 





10-bit data output 



EH 



FUNCTIONAL TABLES 
IDT54/74FCT827A/B(NON-INVERTING) (1) 



INPUTS 


OUTPUT 


FUNCTION 


OE t Ol 2 D, 


Y, 


L L L 
L L H 


L 
H 


Transparent 


H . X X 
X H X 


Z 
Z 


Three-State 



NOTE: 

1. H = HIGH, L « LOW, X = Don't Care, Z = High Impedance 



IDT54/74FCT828A/B (INVERTING) 



0) 



INPUTS 


OUTPUT 


FUNCTION 


Ue^ Ue~ 2 d, 


Y, 


L L L 

L L H 


H 
L 


Transparent 


H X X 
X H X 


Z 
Z 


Three-State 



NOTE: 

1. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 
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IDT54/74FCT827A/B-IDT54/74FCT828A/B 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0-5 


0.5 


w 


'out 


DC Output Current 


100 


100 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance 


V| N = ov 


6 


10 


PF 


C OUT 


Output Capacitance 


Vour = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC =0.2V;V HC = V CC -0.2V 
Commercial: T A = 0°Cto + 70°C;V CC = 5.0V±5% 
Military: T A = -55°Cto +125°C; V cc = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP/ 2 ) 


MAX. 


UNIT 


Yh 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V IL 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


l|H 


Input HIGH Current 


V cc - Max. 


V, =V CC 


_" 


■" - 


5 


UA 


V, = 2.7V 




- 


5W 


"lL 


Input LOW Current 


V, = 0.5V 


- 


- 


-5W 


V, = GND 


- 


- 


-5 


>OZ 


Off State (High Impedance) 
Output Current 


V cc = Max. 


V - V cc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10< 4 > 


V = 0.5V 


- 


- 


-id 4 ' 


V = GND 


- 




-10 


V 


Clamp Diode Voltage 


V cc = Min. p l N = -18mA 


- 


-0.7 


-1.2 


V 


■os 


Short Circuit Current 


V cc = Max. (3) , V = GND 


-75 


-120 


- 


mA 


"oh 


Output HIGH Voltage 


V CC = 3V. V IN = V LC or V HC , l 0H = -32uA 


V H c 


Vcc 


- 


V 


V cc = Min. 
v in = V| H or V, L 


l 0H == -300uA 


Vhc 


Vcc 


- 


l OH = -15mA MIL 


2.4 


4.0 


- 


l 0H = -24mA COM'L 


2.4 


4.0 


- 


Vol - 


Output LOW Voltage 


Vcc = 3V, V lN = V LC or V HC . I l = 300uA . 


.- 


GND 


v LC 


V 


V cc = w 'n- 
V, N =V| H orV| L 


Iol = 300uA 


- 


GND 


v LC 


l 0L = 32mA MIL 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clock Only 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, + 25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT827A/B-IDT54/74FCT828A/B 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS <1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc ; 


Quiescent Power Supply Current 


V cc = Max. 

v, N >v HC :V lN < v LC 

f,= 


- 


0.001 


1.5 


mA 


Al C c 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V (3) 


- 


0.5 


2.0 


mA 


JcCD 


(4) 

Dynamic Power Supply Current 


V C c= Max. 
Outputs Open 
UE = GND 
im = GNDorV cc 
One Input Toggling 
50% Duty Cycle 


V IN > V HC 
V,n < V LC 




0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current (6) 


V C c = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE* = GND 
One Bit Toggling 


V, N > V HC 
Vin < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V, N = 3.4V 
V, N = GND 


- 


1.8 


5.0 


V cc = Max. 
Outputs Open 
f, = 2.5MHz 
50% Duty Cycle 
0~E = GND 
Eight Bits Toggling 


Vin > V HC 
v lN < V LC 
(FCT) 


- 


3.0 


(5) 

6.5 


V,n = 3.4V 
V lN = GND 


- 


5.0 


(5) 

14.5 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 
Per TTL driven input (V| N = 3.4V); all other inputs at Vc C or GND. 

This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



I c =lo 



■ + Lis 



; + Id 



tc = "cc + A'cc D H N T + l CCD (f CP /2 + fj N, ) 

l cc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (V jN = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N ( = Number of Inputs at f. 

All currents are in milliamps and all frequencies are in megahertz. 



EH 
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IDT54/74FCT827A/B-IDT54/74FCT828A/B 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



PARAMETER 


DESCRIPTION 


TEST™ 
CONDITIONS 


IDT54/74FCT827A/28A 


IDT54/74FCT827B/28B 


UNIT 


COM'L 


MIL 


COM'L. 


MIL 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


MIN.< 2 > 


MAX. 


Vlh 

tpHL 


Propagation Delay from D| to Y| 
IDT54/74FCT827A/B (Non-inverting) 


C L = 50pF 
R L = 500Q 


- 


8 


- 


9 


- 


5.0 


- 


6.5 


ns 


Vlh 

tpHL 


C L = 300pF< 3 > 
R L « 500Q 


- 


15 


- 


17 


- 


13.0 


-. 


14.0 


ns 


tpi_H 
tPHL 


Propagation Delay from D| to Y| 
IDT54/74FCT828A/B (Inverting) 


C, = 50pF 
R L = 500D 


- 


9 


- 


10 


- 


5.5 


- 


6.5 


ns 


tpi_H 
tpHL 


C L = 300pFP) 
R L = 500Q 


- 


14 


- 


16 


- 


13.0 


- 


14.0 


ns 


tpZH 
tpZL 


Output Enable Time 0~E to Y| 


C L = 50pF 
R L = 500Q 


- 


12 


- 


13 


- 


8.0 


- 


9.0 


ns 


tpZH 

tpZL 


C L = 300pF< 3 > 
R L = 500Q 


- 


23 


- 


25 


- 


15.0 


- 


16.0 


ns 


*PHZ 

*PHL 


Output Disable Time Q~E to Y ( 


C L = 5pF(3) 
R L = 500Q 


- 


9 


- 


10 


- 


6.0 


- 


7.0 


ns 


Vhz 

tPHL 


C L = 50pF 
R L = 500Q 


- 


10 


- 


10 


- 


7.0 


- 


8.0 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 



ORDERING INFORMATION 



IDTXXFCT 



XX 



Device Type 



Package 



Process 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 
D 

E 
L 
SO 


Plastic DIP 
CERDIP 
CERPACK 

Leadless Chip Carrier 
Small Outline IC 


827A 
828A 
827B 
828B 


Non-inverting 10-Bit Buffer 
Inverting 1 0-Bit Buffer 
Fast Non-inverting 10-Bit Buffer 
Fast Inverting 10-Bit Buffer 


54 
74 


-55°Cto +125°C 
0°Cto +70°C 
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FAST CMOS 
PARITY BUS 
TRANSCEIVER 



IDT 54/74FCT833A/B 
IDT 54/74FCT834A/B* 
IDT 54/74FCT853A/B 
IDT 54/74FCT854A/B* 



FEATURES: 

• Equivalent to AMD's Am29833-34 and Am29853-54 bipolar 
parity bus transceivers in pinout/f unction, speeds and output 
drive over full temperature and voltage supply extremes 

• High speed bidirectional bus transceiver for processor- 
organized devices 

Non-inverting propagation delay = 7.0ns max. 
Inverting propagation delay = 7.0ns max. 

• Buffered direction three state control 

• Error Flag with open-drain output 

• Iol = 48mA (commercial) and 32mA (military) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's bipolar 
Am29800 series (5jjA max.) 

• Available in Plastic DIP, CERDIP, LCC, PLCC and SOIC 

• Product available in Radiation Tolerant and Enhanced 
versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The 1DT54/74FCT833/34/53/54 are high-performance bus 
transceivers designed for two-way communications. They each 
contain an 8-bit data path from the R (port) to the T (port), a 8-bit 
data path from the T (port) to the R (port) , and a 9-bit parity checker/ 
generator. Two options are available: the IDT54/74FCT833/34 reg- 
ister option and the IDT54/74FCT853/54 latch option. With the reg- 
ister option, the erro r flag can be clocked and stored in a register 
and read at the ERR output. The clear (CLR) input is used to clear 
the error flag register. With the latch option, the error can be either 
passed, stor ed, s ampled or cleared at the error flag output by using 
the EN and CLR controls. __ 

The output enables OEt andOER are used to force the port out- 
puts to the high-impedance state so that the device can drive bus 
lines directly. In addition, OEr and OEt can be used to force a par- 
ity error by enabling both lines simultaneously. This transmission 
of inverted parity gives the designer more system diagnostic capa- 
bility. The IDT54/74FCT833 and IDT54/74FCT853 are non-invert- 
ing, while the IDT54/74FCT834 and IDT54/74FCT854 present in- 
verting data at the outputs. The devices are specified at 48mA and 
32mA output sink current over the commercial and military tem- 
perature ranges, respectively. 



FUNCTIONAL BLOCK DIAGRAM 



IDT54/74FCT833 

(Device Shown Non-inverting) 



IDT54/74FCT853 

(Device Shown Non-inverting) 



£2- 



B- 



H> 



^ 



SvNI> 



>H 



3>ri 



& 



-22 T, 



r-&- 



''* 



MUX 



_3jl 



9-BIT 
PARITY TREE 



CLK 



q^iS^ 



CLR 
DE- 




NOTE: 

1. Non-inverting buffer for IDT54/74FCT833/53, inverting buffer for 
IDT54/74FCT834/54, note that the inverting device converts the posi- 
tive logic "R" bus levels to negative levels on"T" bus. 



CEMOS is a trademark of Integrated Device Technology, Inc. 



♦Advance information only for IDT54/74FCT834 and IDT54/74FCT854. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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DSC-4012/1 



IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
1DT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
















IDT54/74FCT833/34 


IDT54/74FCT853/54 




























I DT54/74FCT833/34 




I DT54/74 FCT853/54 
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6 
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TOP VIEW 












TOP VIEW 





PIN DESCRIPTION 



PIN NO. 


NAME | I/O 


DESCRIPTION 


IDT54/74FCT833/34 


1 


OE R 


I 


RECEIVE enable input. 


2-9 


R| 


I/O 


8-bit RECEIVE data output. 


10 


ERR 


O 


Output from fault registers. Registers detection of odd parity fault on using clock edge (CLK). A reg- 
istered ERR output remains low until cleared. Open drain output, requires pull up resistor. 


11 


CLR 


O 


Clears the fault register output. 


16-23 


T, 


I/O 


8-bit TRANSM IT data output. 


15 


PARITY 


I/O 


1-bit PARITY output. 


14 


OEt 


I 


TRANSMIT enable input. 


13 


CLK 


I 


External clock pulse input for fault register flag. 


IDT54/74FCT853/54 


1 


OEr 


I 


RECEIVE enable input 


2-9 


R| 


I/O 


8-bit RECEIVE data output. 


10 


ERR 


O 


Output from fault latches. Latches detection of odd parity fault on active enable EN. A latched ERR 
output remains LOW until cleared. Open drain output, requires pull up resistor. 


11 


CLR 


O 


Clears the fault latch output. 


16-23 


Ti 


I/O 


8-bit TRANSM IT data output. 


15 


PARITY 


I/O 


1-bit PARITY output. 


14 


OEt 


I 


TRANSMIT enable input. 


13 


EN 


I 


Enable latch input for fault flag. 



ERROR FLAG OUTPUT TRUTH TABLE 



IDT54/74FCT833/IDT54/74FCT834 
(REGISTER OPTION) 



INPUTS 


INTERNAL 
TO DEVICE 


OUTPUTS 
PRE-STATE 


OUTPUT 


FUNCTION 


CLR 


CLK 


POINT "P" 


ERRn-1 


ERR 


H 
H 
H 


t 
t 

r 


H 
L 


H 
L 


H 

L 
L 


Sample 

d's 

Capture) 


L 


- 


- 


- 


H 


Clear 



IDT54/74FCT853/IDT54/74FCT854 
(LATCH OPTION) 



OE T is HIGH and 0~E R is LOW. 



INPUTS 


INTERNAL 
TO DEVICE 


OUTPUTS 
PRE-STATE 


OUTPUT 


FUNCTION 


EN 


CLR 


POINT "P" 


ERRn-1 


ERR 


L 

L 


L 
L 


L 
H 


- 


L 

H 


Pass 


L 
L 
L 


H 
H 
H 


L 
H 


L 
H 


L 
L 
H 


Sample 

(1's 

Capture) 


H 


L 


- 


- 


H 


Clear 


H 
H 


H 
H 


- 


L 
H 


L 
H 


Store 



OE T is HIGH and 0~E" R is LOW. 
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IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
IDT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTION TABLES 



IDT54/74FCT833 NON-INVERTING REGISTER OPTION 












INPUTS 


OUTPUTS 


FUNCTION 


SE T 


OEr 


CLR 


CLK 


R, (X OF H'S) 


T, INCL PARITY (S OF H'S) 


R| 


Ti 


PARITY 


ERRO) 


L 
L 

L 
L 


H 
H 
H 
H 


- 


- 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
H 
L 

L 


L 
H 
L 
H 


NA 
NA 
NA 
NA 


Transmit data from R Port 
to T Port with parity; 
receiving path is disabled. 


H 
H 
H 
H 


L 
L 
L 
L 


H 
H 
H 
H 






NA 
NA 
NA 
NA 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


H 
H 
L 

L 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
L 
H 

L 


Receive data from T Port 
to R Port with parity test 
resulting in flag; transmitting 
path is disabled. 


- 


- 


L 


- 


' - 


- 


- 


NA 


NA 


H 


Clear the state of error flag 
register. 


H 
H 
H 
H 


H 

H 
H 
H 


H 
L 
H 
H 


? 


L (Odd) 
H (Even) 


- 


Z 
Z 
Z 
Z 


Z 
Z 

z 
z 


z 
z 
z 
z 


* 
H 
H 
L 


Both transmitting and receiv- 
ing paths are disabled. 
Parity logic defaults to trans- 
mit mode. 


L 
L 

L 
L 


L 
L 
L 
L 


- 


- 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
H 
L 
L 


H 
L 
H 
L 


NA 
NA 
NA 
NA 


Forced-error checking. 



IDT54/74FCT834 INVERTING REGISTER OPTION 



INPUTS 


OUTPUTS 


FUNCTION 


SE T 


SE R 


CTR 


CLK 


R, (2 OF US) 


T, INCL PARITY (2 OF H'S) 


R. 


T| 


PARITY 


ERRO 


L 
L 

L 

L 


H 
H 
H 
H 


- 


- 


H (Odd) 
H(Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


L 
L 
H 
H 


H 

L 
H 

L 


NA 
NA 
NA 
NA 


Transmit data from R Port 
to T Port with parity; 
receiving path is disabled. 


H 
H 
H 
H 


L 
L 
L 

L 


H 
H 
H 
H 


r 
t 
t 

T 


NA 
NA 
NA 
NA 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


L 
L 
H 
H 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


L 

H 
L 
H 


Receive data from T Port 
to R Port with parity test 
resulting in flag; transmitting 
path is disabled. 


- 


- 


L 


-. 


- 


' - 


- 


- 


- 


H 


Clear the state of error flag 
register. 


H 
H 
H 
H 


H 
H 
H 
H 


f H 
L 
H 
H 


f 
t 


L (Odd) 
H (Even) 


- 


Z 

z . 
z 

z 


Z 
Z 

z 
z 


Z 
Z 

z 
z 


* 
H 
L 
H 


Both transmitting and receiv- 
ing paths are disabled. 
Parity logic defaults to trans- 
mit mode. 


L 
L 

L 
L 


L 
L 

L 

L 


- 


- 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


L 
L 
H 
H 


L 
H 
L 
H 


NA 
NA 
NA 
NA 


Forced-error checking. 



eh 



H = High 

L = Low 

| = Low to high transition of clock 

*Store the Error State of the Last Receive Cycle 
NOTES: 
1 . Output state assumes HIGH output pre-state, 



Z = High Impedance 

NA = Not Applicable 

— = Don't Care or Irrelevant 



Odd 
Even 



' Odd number of logic one's 

■ Even number of logic one's 

■ 0,1,2, 3,4,5,6,7 



2. Note that for the negative levels on the B Port, an "H" represents a logic "0" while an "L" represents a logic "1" 
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IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
IDT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTION TABLES (CONTINUED) 
IDT54/74FCT853 NON-INVERTING LATCH OPTION 



INPUTS 


OUTPUTS 


FUNCTION 


OE T 


OE R 


CLR 


ETC 


R, (2 OF H'S) 


T, INCL PARITY (S OF H'S) 


Rf 


1i 


PARITY 


ERRO) 


L 
L 
L 
L 


H 
H 
H 
H 


- 


— 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
H 

L 
L 


L 
H 
L 
H 


NA 
NA 
NA 
NA 


Transmit data from R Port 
to T Port with parity; 
receiving path is disabled. 


H 
H 
H 
H 


L 

L 
L 
L 


L 

L 
L 
L 


L 
L 

L 
L 


NA 
NA 
NA 
NA 


H(Odd) 
H (Even) 
L (Odd) 
L (Even) 


H 
H 

L 
L 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
L 
H 
L 


Receive data from T Port 
to R Port with parity test 
resulting in flag; transmitting 
path is disabled. 


H 
H 
H 
H 


L 
L 

L 
L 


H 
H 
H 
H 


L 
L 
L 
L 


NA 
NA 
NA 
NA 


H (Odd) 
H (Even) 
L (Odd) 
H (Even) 


H 
H 

L 
L 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
L 
H 
L 


Receive data from T Port 
to R Port, pass the error test 
resulting to error flag; 
transmitting path is disabled. 


H 


L 


H 


H 


NA 


- 


- 


NA 


NA 


* 


Store the state of error flag 
register. 


- 


- 


L 


H 


- 


- 


- 


NA 


NA 


H 


Clear the state of error flag 
register. 


H 
H 
H 
H 


H 
H 
H 
H 


H 

L 


H 
H 
L 

L 


L (Odd) 
H (Even) 


- 


Z 
Z 

z 
z 


Z 
Z 

z 
z 


Z 
Z 

z 
z 


* 
H 
H 
L 


Both transmitting and receiv- 
ing paths are disabled. 
Parity logic defaults to trans- 
mit mode. 


L 
L 
L 
L 


L 
L 
L 

L 


- 


- 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
H 

L 
L 


H 
L 
H 

L 


NA 
NA 
NA 
NA 


Forced-error checking. 



IDT54/74FCT854 INVERTING LATCH OPTION 



(2) 



INPUTS 


OUTPUTS 


FUNCTION 


OE T 


OE R 


CLR 


ETC 


R, (X OF H'S) 


T, INCL PARITY (S OF H'S) 


Ri 


T 


PARITY 


ERRO) 


L 
L 
L 
L 


H 
H 
H 
H 


'- 


- 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


L 
L 
H 
H 


H 
L 
H 
L 


NA 
NA 
NA 
NA 


Transmit data from R Port 
to T Port with parity; 
receiving path is disabled. 


H 
H 
H 
H 


L 
L 

L 
L 


L 
L 
L 
L 


L 
L 

L 
L 


NA 
NA 
NA 
NA 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


L 
L 
H 
H 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
L 
H 

L 


Receive data from T Port 
to R Port with parity test 
resulting in flag; transmitting 
path is disabled. 


H 
H 
H 
H 


L 

L 
L 
L 


H 
H 
H 
H 


L 
L 
L 
L 


. NA 
NA 
NA 
NA 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


L 
L 
H 
H 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
L 
H 
L 


Receive data from T Port 
to R Port, pass the error test 
resulting to error flag; 
transmitting path is disabled. 


H 


L 


H 


H 


NA 


- 


- 


NA 


NA 


* 


Store the state of error flag 
register. 


- 


- 


L 


H 


- 


- 


- 


NA 


NA 


H 


Clear the state of error flag 
register. 


H 
H 
H 
H 


H 
H 
H 
H 


H 

L 


H 
H 

L 

L 


L (Odd) 
H (Even) 


- 


Z 
Z 

z 
z 


Z 
Z 

z 

z 


Z 
Z 

z 
z 


H 
L 
H 


Both transmitting and receiv- 
ing paths are disabled. 
Parity logic defaults to trans- 
mit mode. 


L 

L 
L 
L 


L 
L 
L 

L 


- 


- 


H (Odd) 
H(Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


L 
L 
H 
H 


L 
H 
L 
H 


NA 
NA 
NA 
NA 


Forced-error checking. 



H = High NA = Not Applicable Odd 

L = Low *Store the Error State of the Last Receive Cycle Even 

Z = High impedance - = Don't Care or Irrelevant ) 

NC = No Change 
NOTES: 

1 . Output state assumes HIGH output pre-state. 

2. Note that for negative logic levels on the B Port, an "H" represents a logic "0" while an "L" represents a logic "1 ". 



Odd number of logic one's 
: Even number of logic one's 
: 0,1,2,3,4,5,6.7 
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IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
IDT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm (2 » 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


V T erm< 3) 


Terminal Voltage 
with Respect to 
GND 


-0.5toV cc 


-0.5 to V cc 


V 


T a 


Operating 
Temperature 


0to+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


120 


120 


mA 



SYMBOL 


PARAMETER < 1 > 


CONDITIONS 


TYP. 


MAX. 


UNIT 


c lN 


Input Capacitance 


v lN =ov 


6 


10 


PF 


C l/0 


I/O Capacitance 


Vqut = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization and not tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specif ication is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and Vcc terminals only. 

3. Ouput and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC =V CC - 0.2V 
Commercial: T A = 0°Cto +70°C;V CC = 5.0V±5% 
Military: T A = -55°C to + 125°C; V cc = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS < 1 > 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


Mh 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 


-■ 


- 


0.8 


V 


•iH 


Input HIGH Current (Except I/O pins) 


V cc - Max. 


V, = V cc 


- 


._ 


, 5 


uA 


V, = 2.7V 


- 


- 


5< 4 ) 


IlL 


Input LOW Current {Except I/O pins) 


V, = 0.5V 


- 


- 


-5W 


V, = GND 


- 


- 


-5 


'lH 


Input HIGH Current (I/O pins only) 


V cc = Max. 


V, = V cc 


- 


- 


15 


uA 


V, = 2.7V 




- 


15W 


'iL 


Input LOW Current (I/O pins only) 


V, = 0.5V 


- 


-'. 


-15< 4 > 


V, = GND 


- 


- 


-15 


Mk 


Clamp Diode Voltage 


Vcc = M' n - i n - -18mA 


- 


-0.7 


-1.2 


V 


•os 


Short Circuit Current 


V cc = Max.( 3 >, V = GND 


-60 


-120 


- 


mA 


VOH 


Output HIGH Voltage 
(Except ERR) 


Vcc = 3V, V lN = V LC or V HC , Iqh = ~32uA 


Vhc 


Vcc 


- 


V 


V C c = Min. 
Vin = V| H or V| L 


Ion = -300uA 


Vhc 


Vcc 


- 


Iqh = -15mA MIL. 


2.4 


4.3 


- 


I 0H = -24mA COWL 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V IN = V LC or V HC , l 0L = 300uA 


- 


GND 


V L c 


V 


V cc = Min. 


All other 
outputs 

VlN =V| H 

orV| L 


l 0L = 300uA 


- 


GND 


V L c 


l 0L = 32mA MIL. 


- 


0.3 


0.5 


I 0L = 48mA COM'L 


- 


0.3 


0.5 




ERR 


Iol = 48mA 


- 


0.3 


0.5 


v H 


Input Hysteresis on T, and R, 


- 


- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V. +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 



eh 
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IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
IDT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


V cc = Max. 
V, n <Vh C ;V in < V lc 
f, = 


- 


0.001 


1.5 


mA 


A'cc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V )N = 3.4V0) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current (4) 


V C c= Max. 
Outputs Open 
0~E T = 0~E R = GND 
One Input Toggling 
50% Duty Cycle 


V, N > V HC 
V,n < V LC 


- 


0.15 


0.25 


mA/MHz 


•cc 


Total Power Supply Current* 6 ' 


Vcc = Max. 

Outputs Open 

f CP = 10MHz (CLK or ETJ) 

50% Duty Cycle 

OF T = GND 

OHr =Vcc 

f, = 2.5MHz 

One Input Toggling 


Vin > v HC ; 
V lN < V LC 
(FCT) 


- 


1 1.2 


3.4 


mA 


V IN = 3.4V 
V IN = GND 


- 


1.6 


5.4 


Vcc = Max. 

Outputs Open 

f C p = 10MHz (CLK or EN) 

50% Duty Cycle 

OE T = GND 

fi = 2.5MHz 

OE R = V cc 

Eight Inputs Toggling 


Vin > v HC ; 

V lN < V LC 
(FCT) 


- 


3.8 


7.8< 5 > 


V lN = 3.4V 
V, N = GND 


- 


6.0 


16.8< 5 > 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 



Iq 



;+ Id 



3.4V) 



lc = 'cc + A'cc D H N T + l CCD (f CP /2 + f, N, ) 

l cc = Quiescent Current 

A'cc - Power Supply Current for a TTL High Input (V lN 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

'ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f, 

Ail currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
IDT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER TEMPERATURE RANGE 



PARAMETERS 






TEST (4 ) 
CONDITIONS 


IDT54/74FCT8XXA< 3 > 


IDT54/74FCT8XXB< 3 > 


UNIT 


DESCRIPTION 


COM'L. 


MIL. 


COM'L 


MIL. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


Wl 


Propagation Delay 
R | to T| , T, to R | 


C L = 50pF 


_ 


10.0 


- 


14.0 


- 


7.0 


- 


10.0 


ns 


*PHL 


- 


10.0 


- 


14.0 


- 


7.0 


- 


10.0 


ns 


tpLH 


C L = 300pF (6) 


- 


17.5 


- 


21.5 


- 


14.5 


- 


17.5 


ns 


Vhl 


- 


17.5 


- 


21.5 


- 


14.5 


- 


17.5 


ns 


Vlh 


Propagation Delay 
R ! to PARITY 


C L = 50pF 


- 


15.0 


- 


20.0 


~ 


10.5 


- 


14.0 


ns 


*PHL 


- 


15.0 


- 


20.0 


- 


10.5 


- 


14.0 


ns 


tpLH 


C L = 300pF {6) 


- 


22.5 


- 


27.5 


- 


18.0 


- 


21.5 


ns 


Vhl 


- 


22.5 


- 


27.5 


- 


18.0 


„ 


21.5 


ns 


*PZH 


Output Enable Time 
'0T= Rl OT^toR^T, 


C L = 50pF 


- 


12.0 


- 


16.0 


- 


8.5 


- 


11.0 


ns 


Wl 


- 


12.0 


- 


16.0 


- 


8.5 


- 


11.0 


ns 


tpZH 


C L = 300pF (6) 


- 


19.5 


- 


23.5 


- 


16.0 


- 


18.5 


ns 


*PZL 


- 


19.5 


- 


23.5 


- 


16.0 


- 


18.5 


ns 


*PHZ 


Output Disable Time 
OE R ,'0~E T toR | ,T | 


C L - 5pF< 6 > 


- 


10.7 


- 


14.7 


_ 


7.2 


- 


9.8 


ns 


Vlz 


_ 


10.7 


- 


14.7 


- 


7.2 


- 


9.8 


ns 


tpHZ 


C L = 50pF 


- 


12.0 


- 


16.0 


- 


8.5 


- 


11.0 


ns 


tpLZ 


- 


12.0 


- 


16.0 


- 


8.5 


- 


11.0 


ns 


*su 


Tj , PARITY to CLK Set-up Time (1} 


C L = 50pF 


12.0 


- 


16.0 


_ 


8.5 


- 


11.0 


- 


ns 


*H 


T| , PARITY to CLK Hold Time < 1 > 





- 





- 





- 





- 


ns 


tsu 


Clear Recovery Time CLR to CLK (2) 


15.0 


- 


20.0 


- 


10.5 


- 


14.0 


- 


ns 


t w 


Clock Pulse Width (1) 


HIGH 


7.0 


- 


9.5 


- 


5.5 


- 


7.0 


- 


ns 


LOW 


7.0 


._ 


9.5 


- 


5.5 


- 


7.0 


- 


ns 


*w 


Clear Pulse Width 


LOW 


7.0 


- 


9.5 


- 


5.5 


- 


7.0 


- 


ns 


tpHL 


Propagation Delay CLK to ERR (1) 


C L = 50pF 


- 


12.0 


- 


16.0 


- 


8.5 


- 


11.0 


ns 


VLH 


Propagation Delay CLR to~ERR 


C L = 50pF 


- 


16.0 


- 


20.0 


- 


15.0 


- 


18.0 


ns 


Vlh 


Propagation-Delay T,, PARITY TO 
ERR {PASS Mode Only) 
IDT54/74FCT853 and IDT54/74FCT854 


C L = 50pF 


- 


15.0 


- 


20.0 


- 


10.5 


- 


14.0 


ns 


tpHL 


- 


15.0 


- 


20.0 


_ 


10.5 


~ 


14.0 


ns 


tpLH 


Propagation Delay OE R to PARITY 


C L = 50pF 


_ 


15.0 


- 


20.0 


_ 


10.5 


- 


14.0 


ns 


tpHL 


- 


15.0 


- 


20.0 


- 


10.5 


- 


14.0 


ns 


*PLH 


C L = 300pF (6) 


- 


22.5 


- 


27.5 


- 


18.0 


- 


21.5 


ns 


*PHL 






- 


22.5 


- 


27.5 


- 


18.0 


_ 


21.5 


ns 



NOTES: _ 

1. For IDT54/74FCT853/54, replace CLK with EN. 

2. Not applicable to IDT54/74FCT853/54. 

3. XX represents 33, 34, 53 and 54. 

4. See test circuit and waveforms. 

5. Minimum limits are guaranteed but not tested on Propagation Delays. 

6. These parameters are guaranteed but not tested. 



CI 
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IDT54/74FCT833A/B, IDT54/74FCT834A/B, IDT54/74FCT853A/B AND 
IDT54/74FCT854A/B FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDTXXFCT 



xxxx 



Temp. Range Device Type Package Process/Temperature 



Blank Commercial (0°Cto +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 

D Cerdip 

L Leadless Chip Carrier 

SO Small Outline IC 

E CERPACK 

833A Non-inverting Parity Bus Transceiver (Register Option) 

833B Fast non-inverting Parity Bus Transceiver (Register Option) 

834A Inverting Parity Bus Transceiver (Register Option) 

834B Fast inverting Parity Bus Transceiver (Register Option) 

853A Non-inverting Parity Bus Transceiver (Latch Option) 

853B Fast non-inverting Parity Bus Transceiver (Latch Option) 

854A Inverting Parity Bus Transceiver (Latch Option) 

854 B Fast inverting Parity Bus Transceiver (Latch Option) 

54 -55°Cto + 125°C 

74 0°Cto+70°C 
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HIGH-PERFORMANCE 
CMOS BUS INTERFACE 
LATCHES 



IDT54/74FCT841A/B- 
IDT 54/74FCT846A/B* 

(Replaces 39C841 -46) 



FEATURES: 

• Equivalent to AMD's Am29841-46 bipolar registers in pinout/ 
function, speeds and output drive overfull temperature and 
voltage supply extremes 

• High-speed parallel latches 

- Non-inverting transparent tpD = 5.5ns typ. 

- Inverting transparent t P D = 6.0ns typ. 

• Buffered common latch enable, clear and preset input 

• Iol = 48mA (commercial) and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (5jjW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's bipolar 
Am29800 Series {5pA max.) 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 Series is built using advanced 
CEMOS ™ , a dual metal CMOS technology. 

The IDT54/74FCT840 Series bus interface latches are designed 
to eliminate the extra packages required to buffer existing latches 
and provide extra data width for wider address/data paths or buses 
carrying parity. The IDT54/74FCT841 and IDT54/74FCT842 are 
buffered, 10-bit wide versions of the popular '373 function. The 
IDT54/74FCT843 and IDT54/74FCT844 are 9-bit wide buffered 
latches with Preset (PRE) and Clear (CLR) — ideal for parity bus 
interfacing in high-performance systems. The IDT54/74FCT845 
and IDT54/74FCT846 are 8-bit buffered latches with all the '843/4 
controls plus multiple enables (QEi , OE2, QE3) to allow multiuser 
control of the interface, e.g., CS , DMA and RD/WR. They are ideal 
for use as an output port requiring high Iol/Ioh . 

All of the IDT54/74FCT800 high-performance interface family 
are designed for high-capacitance load drive capability, while pro- 
viding low-capacitance bus loading at both inputs and outputs. All 
inputs have clamp diodes and all outputs are designed for low-ca- 
pacitance bus loading in the high impedance state. 



FUNCTIONAL BLOCK DIAGRAM 
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H> 
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LE Q 
CLR 



trx x 1 




Hle q 
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CLR 
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LE Q 

CLR 
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L D r 
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CLR 



EH 
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PRODUCT SELECTOR GUIDE 





DEVICE 




10-BIT 


9-BIT 


8-BIT 


Non-inverting 


54/74FCT841A/B 


54/74FCT843A/B 


54/74FCT845A/B 


Inverting 


54/74FCT842A/B 


54/74FCT844A/B 


54/74FCT846A/B 



CEMOS is a trademark of Integrated Device Technology, Inc. 



* Advance information only for IDT54/74FCT842 and IDT54/74FCT846. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology. Inc. 
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IDT54/74FCT841A/B-46A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT841/IDT54/74FCT842 10-BIT LATCHES 



LOGIC SYMBOLS 



OEC 


1 




24 


3 


DqC 


2 




23 


3 


DiC 


3 




22 


3 


D 2 CI 


4 




21 


3 


D 3 C 


5 


P24-1, 


20 


3 


D 4 C 


6 


D24-1, 
E24-1 


19 


3 


D, L 




& 


18 


J 


D 6 


8 


S024-2 


17 


3 


OtU 


9 




16 


3 


D 8 C 


10 




15 


3 


D 9 C 


11 




14 


3 


GNDC 


12 




13 


3 



Vcc 

Y 

Y, 

Y 2 

Y 3 

Y 4 

Y 5 

Y 6 

Y 7 

Y 8 

Y 9 

LE 



INDEX- 



dtf^l,?.,' 



3 2 L-l 28 27 26 



DIP/CERPACK/SOIC 
TOP VIEW 



D 2 


ps 




1 


D 3 


be 






D 4 


YJ]7 






NC 


be 




L28-1 


D 5 


bg 






D 6 


bio 






D 7 


p 11 










vz 


_13 U J5 ^6 






Q 


Q Q U UJ 
Z 2 -J 
O 

LCC 
TOP VIEW 



24 [:: 

23 [I: 



21 [:: 

19 C 



Y 2 
Y 3 
Y 4 


D-£- 


D 


LE 


i. 


NC 




I 






*5 

Y 6 






Y 7 


OE "" 









IDT54/74FCT843/IDT54/74FCT844 9-BIT LATCHES 



oeC 






24 


3 


d d 


2 




23 


3 


Did 


3 




22 


3 


D 2 E 


4 




21 


3 


D 3 n 


5 


P24-1, 


20 


3 


DiT 


6 


D24-1, 


19 


3 


D«C 




E24-1 
& 


18 


3 


D 6 C 


8 


S024-2 


17 


3 


D 7 C 


9 




16 


3 


D 8 [I 


10 




15 


3 


CUEC 


11 




14 


3 


gndC 


12 




13 


3 



Vcc 

Y 

Yi 

Y 2 

Y 3 

Y 4 

Y 5 

Y 6 

Y 7 

Y 8 

Pre" 
le 



index- 



D Q P Z ^ > >- 



DIP/CERPACK/SOIC 
TOP VIEW 





-[>*-' 



IDT54/74FCT845/IDT54/74FCT846 8-BIT LATCHES 



UE 2 E 
DoC 
Di C 
D 2 C 
D 3 C 
D 4 C 
D 5 C 
D 6 C 
D 7 C 

ctec 
gndC 



24 
23 
22 
21 
P24-1, 20 

D24-1, 19 
E24-1 19 

& 18 

S024-2 17 

16 

• 15 



3 v cc 

3 OE 3 
3 Y 
3 Y, 
3 Y 2 

:y 3 

3 Y 4 

3y 5 

3 Y 6 
H Y 7 
H PRE 

D LE 



INDEX' 



DIP/CERPACK/SOIC 
TOP VIEW 




LE ■ 
FEE ■ 
CLE ■ 
OE r 
OE 2 - 
0"E 3 - 



Q 
LE PRE CLE 



-C*^ 



^ 
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IDT54/74FCT841A/B-46A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



NAME 


I/O 


DESCRIPTION 


IDT54/74FCT841/43/45 (Non-inverting) 


CTR" 


•' 


When CTR" is low, the outputs are LOW if 0~E is LOW. 
When CLR is HIGH, data can be entered into the 
latch. 


D, 


I 


The latch data inputs. 


LE 


I 


The latch enable input. The latches are transparent 
when LE is HIGH. Input data is latched on the HIGH- 
to-LOW transition. 


Yi 





The 3-state latch outputs. 


OE 


I 


The output enable control. When OE is LOW, the 
outputs are enabled. When OE is HIGH, the outputs 
Yi are in the high-impedance (off) state. 


PRE 


I 


Preset line. When PRE is LOW, the outputs are H IGH 
if OE is LOW. Preset overrides C~LR. 


IDT54/74FCT842/44/46 (Inverting) 


CTR 


I 


When UER is low, the outputs are LOW if OE is LOW. 
When CLR is HIGH, data can be entered into the 
latch. 


D, 


I 


The latch inverting data inputs. 


LE 


I 


The latch enable input. The latches are transparent 
when LE is HIGH. Input data is latched on the HIGH- 
to-LOW transition. 


Y! 





The 3-state latch outputs. 


OE 


. I 


The output enable control. When OE is LOW, the 
outputs are enabled. When OE is HIGH, the outputs 
Y| are in the high-impedance (off) state. 


PRE 


I 


Preset line. When PRE is LOW, the outputs are H IGH 
if 0~E is LOW. Preset overrides CLR. 



FUNCTION TABLES m 
IDT54/74FCT841/43/45 



INPUTS 


INTER- 
NAL 


OUT- 
PUTS 


FUNCTION 


CLR 


PRE 


OE 


LE 


D, 


Q. 


Y, 


H 


H 


H 


X 


X 


X 


Z 


High Z 


H 


H 


H 


H 


L 


L 


z 


HighZ 


H 


H 


H 


H 


H 


H 


z 


HighZ 


H 


H 


H 


L 


X 


NC 


z 


Latched (High Z) 


H 


H 


L' 


H 


L 


L 


L 


Transparent 


H 


H 


■ L 


H 


H 


H 


H 


Transparent 


H 


H 


L 


L 


X 


NC 


NC 


Latched 


H 


L 


L 


X 


X 


H 


H 


Preset 


L 


H 


L 


X 


X 


L 


L 


Clear 


L 


L 


L 


X 


X 


H 


H 


Preset 


L 


H 


H 


L 


X 


L 


z 


Latched (High Z) 


H 


L 


H 


L 


X 


H 


z 


Latched (High Z) 



NOTE: 

1. H = HIGH, L = LOW.X = Don't Care, NC = No Change, t = LOW-to- 
HIGH Transition, Z = High Impedance 



FUNCTION TABLES m 
IDT54/74FCT842/44/46 



INPUTS 


INTER- 
NAL 


OUT- 
PUTS 


FUNCTION 


CLR 


PRE 


OE 


LE 


D, 


Q« 


Y, 


H 


H 


H 


X 


X 


X 


Z 


HighZ 


H 


H 


H 


H 


H 


L 


z 


HighZ 


H 


H 


H 


H 


L 


H 


z 


High Z 


H 


H 


H 


L 


X 


NC 


z 


Latched (High Z) 


H 


H 


L 


H 


H 


L 


L 


Transparent 


H 


H 


L 


H 


L 


H 


H 


Transparent 


H 


H 


L 


L 


X 


NC 


NC 


Latched 


H 


L 


L 


X 


X 


H 


H 


Preset 


L 


H 


L 


X 


X 


L 


L 


Clear 


L 


L 


L 


X 


X 


H 


H 


Preset 


L 


H 


H 


L 


X 


L 


Z 


Latched (High Z) 


H 


L 


H 


L 


X 


H 


z 


Latched (High Z) 



eh 



NOTE: 

1 . H = HIGH, L = LOW, X = Don't Care, NC = No Change, f = LOW-to- 
HIGH Transition, Z = High Impedance 
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IDT54/74FCT841A/B-46A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


'out 


DC Output Current 


100 


100 


mA 



CAPACITANCE (T A = +25°c,f = lomhz) 








SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


6 


10 


PF 


C 0UT 


Output Capacitance 


Vout = 0V 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following conditions apply unless otherwise specified: 
V LC = 0.2V; V HC = V CC - 0.2V 
Commercial: T A = 0°Cto +70*0;^ = 5.0V±5% 
Military: T A = -55°Cto +125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS ' 


MIN. 


TYP. (2 > 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V 


Input LOW Level 


Guaranteed Logic Low Level 


- 


- 


0.8 


V 


llH 


Input HIGH Current 


V cc = Max. 


V, =Vcc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5W 


IlL 


Input LOW Current 


Vi = 0.5V 


- 


- 


-5( 4 ) 


V, = GND 


- 


- 


-5 


loz 


Off State {High Impedance) 
Output Current 


V cc = Max. 


Vo =Vcc 


- 


- 


10 


uA 


V = 2.7V 


- 


- 


10< 4 > 


V = 0.5V 


- 


- 


-irj 4 > 


V = GND 


- 


- 


-10 


V,K 


Clamp Diode Voltage 


V C c = Min - 'n = "18mA 


- 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


V cc = Max. (3) . Vo = GND 


-75 


-120 


- 


mA 


V 0H 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC . Iqh= -32 pA 


V HC 


Vcc 


_ 


V 


V cc = Min. 
V|n = V| H or V lL 


l OH = -300uA 


Vhc 


Vcc 


_ 


l 0H = -15mA MIL 


2.4 


4.3 


. - 


l OH = -24mA COM'L. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, V IN = V LC or V HC . I 0L = 300pA 


- 


GND 


Vlc 


V 


V cc - Mm. 
Vin = V IH or V| L 


Iql = 300uA 


- 


GND 


Vlc 


l 0L = 32mA MIL 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Clock Only 




- 


200 


- 


mV 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT841A/B-46A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS (1) 


MIN. 


TYP.< 2 > 


MAX. 


UNIT 


'cc 


Quiescent Power Supply Current 


Vcc = Max. 

V,n >V HC :Mn< Vlc 

f, = 


- 


0.001 


1.5 


mA 


A'cc 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V IN = 3.4V ( 3 ) 


- 


0.5 


2.0 


mA 


'cCD 


(4) 

Dynamic Power Supply Current 


Vcc= Max: 

Outputs Open 

OE = GND 

LE = Vcc 

One Input Toggling 

50% Duty Cycle 


V, N > V HC 
V, N < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


'c 


Total Power Supply Current (6) 


Vcc = Max. 
Outputs Open 
f| = 10MHz 
50% Duty Cycle 
OE = GND 
LE = Vcc 
One Bit Toggling 


;V, N > Vhc 
v IN < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V lN = 3.4V or 
V, N = GND 


- 


1.8 


5.0 


\6c = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OE = GND 
LE = Vcc 
Eight Bits Toggling 


Mn > Vhc 
V IN < V LC 
(FCT) 


- 


3.0 


(5) 

6.5 


V IN = 3.4V 
V, N = GND. 




5.0 


(5) 

14.5 



NOTES: 

1. For conditions shown as max. or min. p use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V| N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. Ic = 'quiescent + 'inputs + 'dynamic 

'c = 'cc + A'cc DhN t + 'ccd ( f cp/2 + f| N, ) 

! cc = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

' ccd = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f, = Input Frequency 

N, = Number of Inputs at f , 

All currents are in milliamps and all frequencies are in megahertz. 



eh 
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IDT54/74FCT841A/B-46A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



PARAMETER 






TEST< 1> 
CONDITIONS 


IDT54/74FCT841A-46A 


IDT54/74FCT841B-46B 


UNIT 


DESCRIPTION 


COM'L 


MIL 


COM'L 


MIL. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tpLH 

<IDT54/74FCT841,43,45) 

tpHL 


Data (Di ) to Output (Yi ) 
{LE = HIGH) 


C L = 50pF 
R L = 500O 


- 


9 


- 


10 


- 


6.5 


- 


7.5 


ns 


*PLH 
tpHL 


C L = 300pFO) 
R L = 5000 


- 


13 


- 


15 


- 


13 


- 


15 


ns 


tsu 


Data to LE Set-up Time 


C L = 50pF 
R L = 500Q 


2.5 


- 


2.5 


- 


2.5 


- 


2.5 


- 


ns 


t H 


Data to LE Hold Time 


2.5 


- 


3 


- 


2.5 


- 


2.5 


_ 


ns 


(IDT54/74FCT842, 44, 46) 

tpHL 


Data (Di ) to Output (Yi ) 
(LE = HIGH) 


C L = 50pF 
R L = 5000 


- 


10 


- 


12 


- 


8.0 


- 


9.0 


ns 


tpLH 
tpHL 


C L = 300pF< 3 > 
R L = 500Q 


- 


13 


- 


15 


- 


13 


- 


15 


ns 


<SU 


Data to LE Set-up Time 


C L = 50pF 
R L = 500Q 


2.5 




2.5 


- 


2.5 


_ 


2.5 


- 


ns 


V 


Data to LE Hold Time 


2.5 


- 


3 


- 


2.5 


- 


2.5 


- 


ns 


tpLH 
*PHL 


Latch Enable (LE) to Y, 


C L . = 50pF 
R L = 500Q 


- 


12 


- 


13 


- 


8.0 


- 


10.5 


ns 


tpLH 

tpHL 


C L = 300pF( 3 ) 
R L = 500Q 


■■-■ 


16 


- 


20 


- 


15.5 


- 


18 


ns 


*PLH 


Propagation Delay, Preset to Y, 


C L = 50pF 
R L = 500O 


- 


12 


- 


14 


- 


8.0 


- 


10 


ns 


*SU 


Preset Recovery (PRE _JT) Time 




14 


- 


17 


- 


10 


- 


13 


ns 


*phl 


Propagation Delay, Clear to Y, 


- 


13 


.-. 


14 


- 


10 


- 


11 


ns 


t su 


Clear Recovery (CLR_JT) Time 


- 


14 


- 


17 


- 


10 


- 


10 


ns 


Wh 


LE Pulse Width 


HIGH 


C L = 50pF 
R L = 500Q 


4 


- 


5 


- 


4 


- 


4 


- 


ns 


Wl 


Preset Pulse Width 


LOW 


5 


- 


7 


- 


4 


- 


4 


- 


ns 


Wl 


Clear Pulse Width 


LOW 


4 


- 


5 


- 


4 


- 


4 


- 


ns 


*PZH 
*PZL 


Output Enable Time 0~E 
"L toY, 


C L = 50pF 
R L = 500Q 


- 


11.5 


- 


13.0 


- 


8 


- 


8.5 


ns 


*PZH 
tpZL 


C L = 300pF< 3 ) 
R L = 500Q 


- 


23 


- 


25 


- 


14 


- 


15 


ns 


*PHZ 
*PLZ 


Output Disable Time 0~E" 


C L = 5pF (3) 
R L = 500O 


- 


9 


- 


10 


- 


6 


- 


6.5 


ns 


tpHZ 
*PLZ 


_i~ toY, 




C L = 50pF 
R L = 500O 


- 


8 


- 


10 


- 


7.0 


- 


7.5 


ns 



NOTES: 

1. See test circuit 

2. Minimum limits 

3. This parameter 



and waveforms. 

are guaranteed but not tested on Propagation Delays. 

guaranteed but not tested. 
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IDT54/74FCT841A/B-46A/B HIGH-PERFORMANCE 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDTXXFCT 



xxxx 



Temp. Range Device Type Package 



Process 



Blank 


Commercial 


B 


MIL-STD-883, Class B 


P 


Plastic DIP 


D 


CERDIP 


E 


CERPACK 


L 


Leadless Chip Carrier 


SO 


Small Outline IC 


841 A 


10-Bit Non-inverting Latch 


842A 


10-Bit Inverting Latch 


843A 


9-Bit Non-inverting Latch 


844A 


9-Bit Inverting Latch 


845A 


8-Bit Non-inverting Latch 


846A 


8-Bit Inverting Latch 


841B 


Fast 10-Bit Non-inverting Latch 


842B 


Fast 10-Bit Inverting Latch 


843B 


Fast 9-Bit Non-inverting Latch 


844B 


Fast 9-Bit Inverting Latch 


845B 


Fast 8-Bit Non-inverting Latch 


846B 


Fast 8-Bit Inverting Latch 


54 


-55°Cto+125°C 


74 


0°Cto+70°C 



EH 



S10-177 




HIGH-PERFORMANCE 
CMOS BUS 
TRANSCEIVERS 



IDT 54/74FCT861A/B- 
IDT 54/74FCT864A/B* 
(Replaces 39C861-64) 



FEATURES: 

• Equivalent to AMD's Am29861-64 bipolar registers in pinout/ 
function, speeds and output drive over full temperature and 
voltage supply extremes 

• High-speed symmetrical bidirectional transceivers 

— Non-inverting tpo = 5.5ns typ. 

— Inverting tpD = 6.0ns typ. 

• Iol = 48mA (commercial), and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (5pW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's bipolar 
Am29800 Series (5yA max.) 

• Product available in Radiation Tolerant and Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 Series is built using advanced 
CEMOS ™ , a dual metal CMOS technology. 

The IDT54/74FCT860 Series bus transceivers provide high- 
performance bus interface buffering for wide data/address paths 
or buses carrying parity. The IDT54/74FCT863/64 9-bit transceiv- 
ers have NOR-ed output enables for maximum control flexibility. 

All of the IDT54/74FCT800 high-performance interface family 
are designed for high-capacitance load drive capability while pro- 
viding low-capacitance bus loading at both inputs and outputs. All 
inputs have clamp diodes and all outputs are designed for low-ca- 
pacitance bus loading in the high impedance state. 



FUNCTIONAL BLOCK DIAGRAM 
IDT54/74FCT861/IDT54/74FCT862 10-BIT TRANSCEIVERS 



enn 



Vi 



Vh 



Vi 



Vi 



Vi 



Vi 



Vh 



Vn 



Vi 



Vi V 



£J 



N 



zy 



£J 



zy 



zy 



AJ 



AJ 



zy 



zy 



r i 



& 



R 9 OET 



PRODUCT SELECTOR GUIDE 





DEVICE 




10-BIT 


9-BIT 


Non-inverting 


IDT54/74FCT861 


IDT54/74FCT863 


Inverting 


IDT54/74FCT862 


IDT54/74FCT864 



CEMOS is a trademark of Integrated Device Technology, inc. 



* Advance information only for IDT54/74FCT862. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT54/74FCT861A/B-64A/B HIGH-PERFORMANCE 
CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTIONAL BLOCK DIAGRAM 
IDT54/74FCT863/IDT54/74FCT864 9-BIT TRANSCEIVERS 



Vi 



A 



Vi 



N 



Vi 



A 



Vi 



A 



Vi 
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PIN CONFIGURATIONS 
IDT54/74FCT861/IDT54/74FCT862 10-BIT TRANSCEIVERS 



OER C 1 

Ce 
Cr 
Eb 

do 
C " 
L1 12 



Ro 
Ri 

R 2 

R 3 
R 4 

R 5 
R 6 
R 7 
R e 
R 9 

GND 



P24-1, 
D24-1, 
E24-1 

& 
S024-2 



24 3 V cc 

23 I] T 
22 ^ 

21 n 

20 3 

7] 
O 

3 H UET 



INDEX- 



T 2 
T 3 
T 4 
T 5 
T 6 
T 7 
T 8 
To 




DIP/CERPACK/SOIC 
TOP VIEW 

IDT54/74FCT863/IDT54/74FCT864 9-BIT TRANSCEIVERS 



OER! E 






24 


3 


Ro C 


2 




23 


3 


Ri C 


3 




22 


3 


r 2 q 


4 




21 


3 


R 3 C 


5 


P24-1, 


20 


3 


r 4 q 


6 


D24-1, 


19 


1 


R 5 C 




E24-1 
& 


18 


3 


R 6 C 


8 


S024-2 


17 


3 


R 7 C 


9 




16 


3 


R 8 C 


10 




15 


3 


OER 2 E 


11 




14 


3 


GND E 


12 




13 


p 



Vcc 

To 

Ti 

T 2 

T 3 

T 4 

T 5 

T 6 

T 7 

T 8 

OET 2 

OETi 



INDEX' 



DIP/CERPACK/SOIC 
TOP VIEW 




LOGIC SYMBOLS 
IDT54/74FCT861 



UET 




R-^ 



^T 



Em 



O'ER" 



IDT54/74FCT863 

5ET 2r <3 / 




y-i 



m^d ) 
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IDT54/74FCT861A/B-64A/B HIGH-PERFORMANCE 
CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



NAME 


I/O 


DESCRIPTION 


IDT54/74FCT861/62 


O'ER 


I 


When LOW in conjunction with OET, HIGH activates 
the RECEIVE mode. 


OTT 


I 


When LOW in conjunction with OER, HIGH activates 
the TRANSMIT mode. 


Ri 


I/O 


10-bit RECEIVE input/output. 


T, 


I/O 


10-bit TRANSMIT input/output. 


IDT54/74FCT863/64 


USE, 


I 


When LOW in conjunction with 0~ET, , HIGH 
activates the RECEIVE mode. 


0~ET, 


I 


When LOW in conjunction with 0~EfT| , HIGH 
activates the TRANSMIT mode. 


Ri 


I/O 


9-bit RECEIVE input/output. 


T, 


I/O 


9-bit TRANSMIT inpuVoutput. 



FUNCTION TABLES™ 
IDT54/74FCT861/63 (Non-inverting) 



INPUTS 


OUTPUTS 


FUNCTION 


OTT 


0~EE 


R. 


T, 


Ri 


T. 


L 


H 


L 


N/A 


N/A 


L 


Transmitting 


L 


H 


H 


N/A 


N/A 


H 


Transmitting 


H 


L 


N/A 


L 


L 


N/A 


Receiving 


H 


L 


N/A 


H 


H 


N/A 


Receiving 


H 


H 


X 


X 


Z 


Z 


High Z 



NOTE: 

1. H = HIGH.L = LOW, Z = High Impedance, X = Don't Care, N/A = Not 
Applicable 



FUNCTION TABLES * 
IDT54/74FCT862/64 (Inverting) 



INPUTS 


OUTPUTS 


FUNCTION 


0"ET 


OTR 


R. 


T, 


R. 


T, 


L 


H 


L 


N/A 


N/A 


H 


Transmitting 


L 


H 


H 


N/A 


N/A 


L 


Transmitting 


H 


L 


N/A 


L 


H 


N/A 


Receiving 


H 


L 


N/A 


H 


L 


N/A 


Receiving 


H 


H 


X 


X 


Z 


Z 


High Z 



NOTE: 

1 . H = HIGH, L = LOW, Z - High Impedance, X = Don't Care, N/A = Not 
Applicable 
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IDT54/74FCT861A/B-64A/B HIGH-PERFORMANCE 
CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



<d 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v T erm< 2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to + 7.0 


-0.5 to +7.0 


V 


V TE rm< 3 > 


Terminal Voltage 
with Respect to 
GND 


-0.5 to V cc 


-0.5 to Vcc 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T SIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


W 


'out 


DC Output Current 


100 


100 


mA 



CAPACITANCE (T A = +25°c, i = lomhz) 



SYMBOL 


PARAMETER^ 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


6 


10 


PF 


C l/0 


I/O Capacitance 


v OUT =ov 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed by characterization data and not tested. 



NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 

2. Input and V cc terminals only. 

3. Output and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 
V LC = 0.2V; V HC =V CC -0.2V 
Commercial: T A = 0°Cto +70°C; \£ c = 5.0V±5% 
Military: T A = -55°Cto + 125°C;V CC = 5.0V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 0) 


MIN. 


TYP.(2) 


MAX. 


UNIT 


V ,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


, - ;. 


V 


V,L 


Input LOW Level 


Guaranteed Logic Low Level 




- 


0.8 


V 


l|H 


Input HIGH Current 
{Except I/O pins) 


V C c - Max., 


v, =v cc 


- 


- 


5 


uA 


V, = 2.7V 


- 


- 


5< 4 > 


"lL 


Input LOW Current 
(Except I/O pins) 


V, = 0.5V 


■ - 


. -" 


-5< 4 > 


V, = GND 


- 


- 


-5 


llH 


Input HIGH Current 
(I/O pins only) 


V cc - Max., 


v, = v cc 


- 


- 


15 


uA 


V, = 2.7V 


- 


- 


15(4) 


'lL 


Input LOW Current 
(I/O pins only) 


V, = 0.5V 


- 


- 


-15W 


V, = GND 


- 


- 


-15 


V, K 


Clamp Diode Voltage 


V cc = Min.. I N = -18mA 


- 


-0.7 


-1.2 


V 


bs 


Short Circuit Current 


V cc = Max. (3) , V Q = GND 


-75 


-120 


- 


mA 


V H 


Output HIGH Voltage 


Vcc = 3V, Vj N = V LC or V HC . Iqh= -32 uA 


Vhc 


Vcc 


- 


V 


V cc = Mm. 
V, N = V, H or V lL 


l OH = -300uA 


Vhc 


Vcc 


- 


l OH = -15mA MIL 


2.4 


4.3 


- 


l 0H = -24mA COM'L 


2.4 


4.3 


_ 


Vol 


Output LOW Voltage 


Vcc = 3V, V IN = V LC orV HC . I 0L = 300uA 


_ 


GND 


Vlc 


V 


V C c = Min. 
V lN _ V, H or V| L 


l 0L = 300uA 


- 


GND 


V ,n 


l 0L = 32mA MIL. 


- 


0.3 


0.5 


Iol = 48mA COM'L 


- 


0.3 


0.5 


v H 


Input Hysteresis on Ti and Ri Only 


- 


- 


200 


- 


mV 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V C c= 5.0V, + 25° C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but.not tested. 



El 
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IDT54/74FCT861A/B-64A/B HIGH-PERFORMANCE 
CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; V HC = V CC -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP. (2) 


MAX. 


UNIT 


Ice 


Quiescent Power Supply Current 


V cc = Max. 

v IN >v hc :Mn< Vlc 

f, = 


- 


0.001 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


V cc = Max. 
V, N = 3.4V 0) 


- 


0.5 


2.0 


mA 


'CCD 


Dynamic Power Supply Current 


V C c= Max. 
Outputs Open 
OE = GND 
T/R = GND or Vcc 
One Input Toggling 
50% Duty Cycle 


Mn > V HC 

v lN < v LC 


- 


0.15 


0.25 


mA/ 
MHz 


lc 


Total Power Supply Current <6) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE = GND 
One Bit Toggling 


'Vin > V HC 
V, N < V LC 
(FCT) 


- 


1.5 


4.0 


mA 


V, N « 3.4V or 
V iN = GND 


- 


1.8 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle . 
OE = GND 
Eight Bits Toggling 


Vin > V HC 
V iN < V LC 
(FCT) 


- 


3.0 


6.5< 5 > 


V IN = 3.4V 
V, N = GND 


- 


5.0 


14.5< 5 > 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25°C ambient and maximum loading. 

3. Per TTL driven input (V, N = 3.4V); all other inputs at V cc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 

6. I C = I QUIESCENT + 'INPUTS + 'DYNAMIC 

lc = Ice + Alec DhNt + "ceo ( f cp/2 + f| N, ) 



3.4V) 



Ice = Quiescent Current 

A'cc = Power Supply Current for a TTL High Input (V IN 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL Inputs at D H 

I ccd ~ Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

f CP = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f i = Input Frequency 

N| = Number, of Inputs at f, 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT861A/B-64A/B HIGH-PERFORMANCE 
CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



PARAMETER 


DESCRIPTION 


TEST (1> 
CONDITIONS 


IDT54/74FCT861A-64A 


IDT54/74FCT861B-64B 


UNIT 


COM'L 


MIL 


COM'L 


MIL 


MINi 2) 


MAX. 


MIN.< 2 > 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


tpHL 


Propagation Delay from 
R[ toT| orTj to R| 
IDT54/74FCT861 /IDT54/74FCT863 
(Non-inverting) 


C L = 50pF 
R L = 500Q 


- 


8 




9 


- 


6.0 


- 


6.5 


ns 


tpLH 

tpHL 


C L = 300pF {3) 
R L = 5000 


- 


15 


- 


17 


- 


13 


- 


14 


ns 


Vlh 

tpHL 


Propagation Delay from 
R t toT| orTj to R ( 
IDT54/74FCT862/IDT54/74FCT864 
(Inverting) 


C, = 50pF 
R L = 500Q 


- 


7.5 


- 


9.0 


- 


5.5 


- 


6.5 


ns 


*PLH 
*PHL 


C L = 300pF< 3 > 
R L = 500O 


- 


14 


- 


16 


- 


13 


- 


14 


ns 


*PZH 
*PZL 


Output Enable Time OET to 
T| orUERtoRj 


C L = 50pF 
R L = 500O 


- 


12 


- 


13 




8.0 


- 


9.0 


ns 


*PZH 
tpZL 


C, = 300pF< 3 > 
R L = 500O 


- 


20 


- 


22 


- 


15 


- 


16 


ns 


*PHZ 
tpLZ 


Output Disable Time OET to 
T| orOERtoR] 


C L = 5pF< 3 > 
R L = 500O 


- 


9 


- 


10 


- 


6 


- 


7 


ns 


*PHZ 
tpi_Z 


C L = 50pF 
R L = 500O 


- 


10 


- 


10 


- 


7.0 


- 


8.0 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter guaranteed but not tested. 



ORDERING INFORMATION 



IDTXXFCT 


XXXX X X 






Temp. 


Range 


Device 


Type Pac 


<age Proc 


ess 
















Blank 
B 


Commercial 








MIL-STD-883, Class B 












P 
D 
E 
J 
L 
SO 


Plastic DIP 

CERDIP 

CERPACK 








Plastic Leadless Chip Carrier 
Leadless Chip Carrier 
Small Outline IC 










861 
862 
863 
864 


10-Bit Non-Inverting Transceiver 
10- Bit Inverting Transceiver 








9-Bit Non-Inverting Transceiver 
9-Bit Inverting Transceiver 








54 
74 


-55°Cto+125°C 














0°Cto +70°C 



EH 
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HIGH-SPEED CMOS 
OCTAL D FLIP-FLOP WITH 
CLOCK ENABLE 



IDT 54AHCT377 



FEATURES: 

• Equivalent to ALS speeds and output drive over full 
temperature and voltage supply extremes 

• 10ns typical propagation delay 

• Iol = 14mA over full military temperature range 

• CMOS power levels (5jjW typ. static) 

• Both CMOS and TTL output compatible 

• Substantially lower input current levels than ALS (5pA max.) 

• Octal D flip-flop with clock enable 

• JEDEC standard pinout for DIP and LCC 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54AHCT377 is an octal D flip-flop built using advanced 
CEMOS™, a dual metal CMOS technology. The IDT54AHCT377 
has eight edge-triggered, D-type flip-flops with individual D inputs 
and O outputs. The common buffered Clock (CPJJnput loads all 
flip-flops simultaneously when the Clock Enable (CE) is LOW. The 
register is fully edge-triggered. The state of each D input, one set- 
up time before the LOW-to-HIGH clock transition, is transferred to 
the corresponding flip-flop's O output. The CE input must be stable 
only one set-up time prior to the LOW-to-HIGH clock transition for 
predictable operation. 



PIN CONFIGURATIONS 



OoC 

Do [I 
D,C 
OiC 
2 C 
D 2 C 
D 3 C 
3 C 
GND E 



D20-1 

& 
E20-1 



3 Vcc 

07 

D 7 
D 6 
O e 
O s 
D 5 
D 4 
4 
CP 



INDEX 



IS I o 



DIP/CERPACK 
TOP VIEW 



FUNCTIONAL BLOCK DIAGRAM 

D D, 

CE- 




LCC 
TOP VIEW 




CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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IDT54AHCT377 HIGH-SPEED CMOS OCTAL 
D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS ' 



CAPACITANCE (T A = +25°c, f = i.omhz) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


-55 to +125 


°C 


T BIAS 


Temperature Under Bias 


-65 to +135 


°C 


T STG 


Storage Temperature 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


w 


'out 


DC Output Current 


120 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


parameterw 


CONDITIONS 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance 


v IN =ov 


6 


10 


PF 


C OUT 


Output Capacitance 


V 0U t= ov 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

T A = -55°Cto +125°C 

V cc = 5.0V± 10% 

V LC = 0.2V 

Vhc=V cc -0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS W 


MIN. 


TYP.(2) 


MAX. 


UNIT 


V,H 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


- 


- 


V 


V 


Input LOW Level 


Guaranteed Logic Low Level 






0.8 


V 


I.H 


Input HIGH Current 


V cc = Max.,V, N = V cc 


- 


- 


5.0 


uA 


"lL 


Input LOW Current 


V cc = Max.,V lN = GND 


- 


- 


-5.0 


uA 


Isc 


Short Circuit Current 


V cc = Max.< 3 > 


-60 


-100 


- 


rrA 


VOH 


Output HIGH Voltage 


Vcc = 3V, V IN = V LC or V HC , l 0H = "32uA 


Vhc 


Vcc 


- 


rrA 


V cc = Min. 
Mn =v iHorV IL 


'oh = -150uA 


Vhc 


Vcc 


_ 


V 


I h= -1.0mA 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = 3V, Vin = V LC or Vhc Iol = 300 uA 


- 


GND 


Vlc 


V 


Vcc = Min. 
Vin = V| H orV| L 


Iol = 300uA 


- 


GND 


Vlc 


l 0L = 14mA 


- 


- 


0.4 



NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at V cc = 5.0V, +25° C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54AHCT377 HIGH-SPEED CMOS OCTAL 
D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY TEMPERATURE RANGE 



POWER SUPPLY CHARACTERISTICS 

V LC = 0.2V; Vhc = Vcc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP. (2 > 


MAX. 


UNIT 


ICCQ 


Quiescent Power Supply Current 


Vcc = Max- 

V IN >V HC ;V 1N < M.C 

fcp = f, = 


- 


0.001 


1.5 


mA 


■cCT 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
V, N = 3.4V0) 


- 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current 


Vcc= Max. 
Outputs Open 
CE = GND 
One Bit Toggling 
50% Duty Cycle 


V lN > Vhc 
V,n < V LC 


- 


0.15 


0.25 


mA/ 
MHz 


Ice 


Total Power Supply Current t4) 


Vcc = Max. 
Outputs Open 
f CP = 10MHz 
50% Duty Cycle 
CE = GND 
One Bit Toggling 
atf, = 500kHz 
50% Duty Cycle 


V, N > V HC 
V lN < V LC 
(AHCT) 


- 


0.15 


1.8 


mA 


V lN = 3.4V or 
V lN = GND 


- 


0.65 


3.8 


Vcc = Max. 
Outputs Open 
f C p = 1.0MHz 
50% Duty Cycle 
CE = GND 
Eight Bits Toggling 
at f | = 250kHz 
50% Duty Cycle 


Mn > V H c (6) 
Mn < Vlc 
(AHCT) 


- 


0.63 


2.2 


V IN = 3.4Vor (8) 
V, N = GND 


- 


2.88 


11.2 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5 °V, + 25° C ambient and maximum loading. 

3. Per TTL driven input (V, N - 3.4V); all other inputs at V^ or GND. 

4. l C c = 'quiescent + 'inputs + 'dynamic 

ICC *» 'CCQ + 'CCT D H N T + >CCD ( f cp/ 2 + f l N |) 



In 



■■ Quiescent Current 



'cct ~ Power Supply Current for a TTL High Input (V, N = 3.4V) 

D H = Duty Cycle for TTL Inputs High 

N T = Number of TTL inputs at D H 

'ccd - Dynamic Current caused by an input Transition pair (HLH or LHL) 

f C p - Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

N | = Number of inputs at f , 

All currents are in milliamps and all frequencies are in megahertz. 

5. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

6. Values for these conditions are examples of the l cc formula. These limits are guaranteed but not tested. 
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IDT54AHCT377 HIGH-SPEED CMOS OCTAL 
D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY TEMPERATURE RANGE 



DEFINITION OF FUNCTIONAL TERMS 


PIN NAMES 


DESCRIPTION 


D -D 7 


Data Inputs 


CE 


Clock Enable (Active LOW) 


O0-O7 


Data Outputs 


CP 


Clock Pulse Input 



TRUTH TABLE 



OPERATING MODE 


INPUTS 


OUTPUTS 


CP 


CE 


b 


O 


Load "1" 


t 


I 


h 


H 


Load "0" 


T 


I 


I 


L 


Hold (Do Nothing) 


T 

X 


h 
H 


X 
X 


No Change 
No Change 



H = HIGH Voltage Level 

h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH Clock 

Transition 
L = LOW Voltage Level 
I = LOW Voltage Level one setup time priorto the LOW-to-HIGH Clock 

Transition 
X = Immaterial 
t = LOW-to-HIGH Clock Transition 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



SYMBOL 


PARAMETER 


CONDITION™ 


TYP. 


MIN.< 2 > 


MAX. 


UNIT 


*PLH 

tpHL 


Propagation Delay 
CP to N 


C L - 50pF 
R L = 500Q 


10.0 


2.0 


20.0 


ns 


*S 


Set-up Time 

HIGH or LOW 

D N to CP 


5.0 


2.0 


- 


ns 


*H 


Hold Time 

HIGH or LOW 

D N to CP 


2.0 


1.5 


- 


ns 


*S 


Set-up Time 

HIGH or LOW 

CE to CP 


3.0 


4.0 


- 


ns 


*H 


Hold Time 

HIGH or LOW 

CE to CP 


2.0 


1.5 


- 


ns 


*W 


Clock Pulse Width, LOW 


7.0 


7.0 


- 


ns 



NOTES: 

1 . See test circuit and waveform. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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ORDERING INFORMATION 



XXXX 



X 



IDTXXAHCT 

Temp. Range Device Type Package 



Process 



B MIL-STD-883, Class B 

D CERDIP 

L Leadless Chip Cam'er 

E CERPACK 

521 8-Bit Identity Comparator 

54 -55°Cto +125°C 
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CMOS TESTING CONSIDERATIONS 



Special test board considerations must be taken into account 
when applying high-speed CMOS products to the automatic test 
environment. Large output currents are being switched in very 
short periods and proper testing demands that test set-ups have 
minimized inductance and guaranteed zero voltage grounds. The 
techniques listed below will assist the user in obtaining accurate 
testing results: 

1 . All input pins should be connected to a voltage potential during 
testing. If left floating, the device may oscillate, causing im- 
proper device operation and possible latchup. 

2. Placement and value of decoupling capacitors is critical. Each 
physical set-up has different electrical characteristics and it is 
recommended that various decoupling capacitor sizes be ex- 
perimented with. Capacitors should be positioned using the 



minimum lead lengths. They should also be distributed to 
decouple power supply lines and be placed as close as possi- 
ble to the DUT power pins. 

3. Device grounding is extremely critical for proper device testing. 
The use of multi-layer performance boards with radial decou- 
pling between power and ground planes is necessary. The 
ground plane must be sustained from the performance board to 
the DUT interface board and wiring unused interconnect pins to 
the ground plane is recommended. Heavy gauge stranded wire 
should be used for power wiring, with twisted pairs being 
recommended for minimized inductance. 

4. To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To allow 
for hardware-induced noise, it may be necessary to use Vil < OV 
and Vih ^ 3V for ATE testing purposes. 
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TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUITS FOR THREE-STATE OUTPUTS 

Vcc 





Vim 






Vc-rr < 


Pulse 
Generator 


-£ 


?i • 


D.U.T. 


ft 


^ r ^ 


r t 


^ 


r 


50pF 1 








* 














7.0V 



SWITCH POSITION 



TEST 


SWITCH 


Open Drain 
Disable Low 
Enable Low 


Closed 


All Other Outputs 


Open w 



DEFINITIONS 

C L = Load capacitance: includes jig and probe capacitance 
R T = Termination resistance: should be equal to Zout of the 
Pulse Generator 



SET-UP, HOLD, AND RELEASE TIMES 



PULSE WIDTH 



DATA 
INPUT 



w 



TIMING 
INPUT 



>C 



ASYNCHRONOUS CONTROL 



— Irem -*■ 



PRESET ■ 
CLEAR 
ETC. . 



X 



SYNCHRONOUS CONTROL 



PRESET • 
CLEAR 
CLOCK ENABLE 
ETC. 



J8SEES- 



E8T^3BBEE 



0V 
3V 
1.5V 
0V 



3V 

1.5V 

0V 



3V 

1.5V 

0V 



LOW-HIGH-LOW 
PULSE 



r~x 



HIGH-LOW-HIGH 
PULSE 



\ /■ 



1.5V 



1.5V 



d 



PROPAGATION DELAY 



ENABLE AND DISABLE TIMES 



* ENABLE 



SAME PHASE 
INPUT TRANSITION 



OUTPUT 



OPPOSITE PHASE 
INPUT TRANSITION 



t I 



*■ *PLH 



tpHL "* 



/ ^e 



\ I 



"*" tpHLr* 



3V 

1.5V 

0V 

Voh 
1.5V 

Vol 

3V 

1.5V 

0V 



CONTROL 
INPUT 



"\ 



"VI — 3,5V 



LOW 



•I 



NORMALLY OPEN ft 1.5V 
HIGH UrtlN / 

0V 



"£ 



DISABLE 



/ 



3V 
1.5V 

ov 



^*- 3.5V 
V > 



^ 0.3V 

Kfc 



'OH 

OV 



NOTES: 

1 . Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50H; 
t F < 2.5ns; t R < 2.5ns 
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DATA CONVERSION INTRODUCTION 



The Data Conversion Group is one of the newest members of 
IDT's product family. Mixing high-speed digital logic with high- 
performance analog functions opens a number of product oppor- 
tunities 

Video-Speed Analog products are a primary area of concentra- 
tion for the Data Conversion Group. Integration advances in digital 
logic have allowed video/graphic resolutions to reach levels ap- 
proaching broadcast quality in a personal computer. Until now, 
however, similar advances on the analog side have not been 
made. 

IDT has targeted this area with a family of DACs featuring clock 
rates in excess of 100MHz {more than 1,000 by 1,000 CRT pixel 
resolution) and outputs which directly drive the coaxial cable con- 
nections to the display. Merging IDT's SRAM technology with ana- 
log, it is now possible to integrate all of the functions needed for a 
high-resolution, RGB graphic output without power-hungry ECL 
logic. 

The recent introduction of a family of PaletteDACs™ has not only 
boosted integration levels, but performance levels as well. These 
complete graphics output systems include three 8-bit DACs along 



with high-speed, dual-ported, palette RAM. The PaletteDACs™ 
provide the performance for today's standard screen resolution as 
well as next generation, photo realistic displays. 

Many of today's video systems must do extensive computations 
on the analog signal to enhance, convert and recognize patterns. 
These computations are done most easily in the digital domain, re- 
quiring a high-performance Analog-to-Digital Converter at the front 
end. IDT's first product offering in this area allows the conversion 
of video speed analog signals at clock rates exceeding four 
times the color subcarrier (~ 14MHz NTSC, ~ 17MHz PAL). 
Along with the low power consumption, these parts include, a first 
for the industry, on-chip error detection and correction making it 
more immune to digital noise and much easier to use. 

IDT is dedicated to providing complete CMOS solutions for 
high-performance system designs. High speed SRAMs, FIFOs, 
MICROSLICE™ components, Arithmetic Processors, DSP units 
and FCT fast logic elements form the basis for leading-edge de- 
signs. The Data Conversion Group completes this picture with 
mixed analog and digital chips for front- and back-end interface. 
Look to IDT for innovative Data Conversion solutions. 



PaletteDAC is a trademark of Integrated Device Technology, Inc. 
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CMOS TRIPLE: 8-BIT 
VIDEO DAC MODULE 



PRELIMINARY 
IDT 75MB38 



FEATURES: 

• Graphics Ready 

• Pin-compatible with TDC1318 & BT109 

• Triple 8-bit DACs, 1/2 LSB linearity 

• 70/100/125MHz update rate 

• ECL-compatible inputs 

• Low power consumption: 1500mW 

• On-board voltage reference 

• Complementary current outputs 

• Registered SYNC, BLANK and OVERLAY inputs 

• Surface mount packages on an epoxy laminate substrate 



DESCRIPTION: 

The IDT75MB38 is a 70/100/125 MegaSample per Second 
(MSPS), triple 8-bit Digital to Analog Converter capable of directly 
driving a 750 load to standard video levels. Most applications 
require no extra registering, buffering or deglitching. All inputs are 
ECL-compatible and the part runs from a single -5.2V supply. 

The IDT75MB38 is built using three IDT75C18 Video DACs in 
small outline plastic packages, mounted on an epoxy laminate 
(FR4) substrate. The module fits into a standard 40-pin DIP 
(600 mil) footprint. Due to IDT's high-performance CEMOS™ 
process, power consumption is kept under 1500mW. 



FUNCTIONAL BLOCK DIAGRAM 



RED D _ : 



GREEN D _ 7 



BLUE D _ 7 

CONV 

SYNC 

BLANK 

OVERLAY 



FS ADJUST 



Vcca 



I I I I 



OUT GREEN + 
OUT GREEN ~ 




OUT BLUE H 
I OUT BLUE ~ 




CEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 
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' 1989 integrated Device Technology, Inc. 
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IDT75MB38 CMOS TRIPLE 8-BIT VIDEO DAC MODULE 
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PIN CONFIGURATION 



Veea 

FS ADJ 

NC 

BUNK 

OVERLAY 

I OUT + B 

lOUT-'B 

I OUT + R 

I OUT ~ R 

IOUT + G 

I OUT " G 

SYNC 

CONV 

(G MSB) D 7G 

D 6 g 

D 5 g 

D 4G 

D 3G 

D 2 g 

V CCA 



=1 Veed 
=>D 0B 

3d 1b 

UD 2B 

3D 3B 

=3D 4B 

=]d 5B 

=ID 6B 

3 D 7B <B MSB) 

^D 0R 

HD 2R 

3d 3R 

=JD 5R 

=3D 6R 

3 D 7R (R MSB) 

=)D 0G 

^D 1G 

HVccd 



DIP 
TOP VIEW 



GENERAL INFORMATION 

The IDT75MB38 is built using three monolithic Video DACs, a 
voltage reference and resistor network to control the full-scale out- 
put current. All devices are housed in plastic SOIC packages and 
are mounted on a multilayer FR4 substrate. Conventional through- 
hole pins are attached for connection to the user's printed circuit 
board. 

The IDT75M B38 provides 24 data input pins (8 each for red, blue 
and green) which are ECL-compatible. Data are latched on the ris- 
ing edge of the clock input, CONV. In addition, three control sig- 
nals are available which ease the interface to RS-343 systems. 

The IDT75MB38 outputs three pairs of complementary analog 
current signals which will directly drive the 75Q inputs of a color 
video CRT. The current produced by these outputs is directly pro- 
portional to the product of the digital input data and the reference 
current. 



POWER— ; 

The IDT75MB38 operates from separate analog and digital 
supplies to provide the highest noise immunity on the analog out- 
put to digital switching spikes. All power and ground pins must be 
connected and properly decoupled. 

REFERENCE 

The IDT75MB38 has an on-board voltage reference and associ- 
ated circuitry which provides a bias voltage for the DAC current 
switches and sets the full-scale current. Typically, a 1 . 1 K resistor is 
connected between the FS Adjust pin and Vcca which provides the 
reference current to the DACs. 



DATA INPUTS 

The IDT75MB38 has 24 data inputs which are ECL-compatible 
and have an internal pull-down resistor which forces unconnected 
pins to their inactive state. Each DAC, red, green and blue, has 8 
data inputs which are latched on the rising edge of the clock, 
CONV. Data must be valid for a set-up time (t s ) before and a hold 
time (t H ) after this edge to be correctly latched. 



SYMBOL 


FUNCTION 




D 7 


MSB 




De 






D 5 


• 




D 4 
D 3 


• 




D 2 


• 




Di 






Do 


LSB 











CONTROL INPUTS 

The I DT75MB38 has three special control inputs, SYNC, BLANK 
and OVERLAY, which ease the interface in video applications. 
These inputs are ECL-compatible and have an internal pull-down 
resistor which forces unconnected pins to their inactive state. The 
controls, as the data inputs, are latched on the rising edge of clock. 

The video controls produce specific output levels for RS-343 
compatible synchronization and blanking. Also provided is a 
110% white OVERLAY function. SYNC is only active on the IOG 
output and overrides all other data and control on that output only. 
BLANK is active on all three DACs, overrides OVERLAY and data, 
and produces a "blacker than black" level. OVERLAY produces a 
"whiter than white" level and overrides data on all three DACs. 
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IDT75MB38 CMOS TRIPLE 8-BIT VIDEO DAC MODULE 
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CLOCK 

The clock input, CONV, is a single-ended, ECL-compatible in- 
put. On the rising edge of CONV, all data and control inputs are 
latched provided that they were valid for a set-up time before and a 
hold time after the edge. 



ANALOG OUTPUTS 

The IDT75MB38 has three complementary current outputs cor- 
responding to the red, green and blue DACs. These outputs are 
high-impedance current sinks which can directly drive a doubly 
terminated 75Q load to video levels compatible with the RS-343A 
standard. The output current is proportional to the product of the 
DAC input data and the reference current set on the internal FS Adj. 



VIDEO OUTPUT VALUES*' 



DESCRIPTION 


SYNC 


BLANK 


OVERLAY 


DATA 


louT- (2) mA 


V OU T- (3, mV 


louT+ (2, mA 


V uT + (3, mV 


110% White 








1 


X 


0.00 


0.00 


28.56 


-1071 


Reference White 











FF 


1.95 


-73 


26.61 


-998 


Reference Black 











00 


19.41 


-728 


9.15 


-343 


Blank 





1 


X 


X 


20.83 


-781 


7.73 


-290 


SyncW 


1 


X 


X 


X 


28.56 


-1071 









NOTES: 

1 . IOG output only. IOR and IOB have no SYNC input. 

2. Current is specified as conventional current when flowing into the device. 

3. Voltage produced when driving the standard load configuration, 37. SQ. 

4. RS-343A tolerance on all control values assumed. 



IRE mV (REFV CCA ). 



110 — 

100 -73 



OVERLAY 



J I 



NORMAL HIGH (WHITE) 



-781 




VIDEO 



256 "GRAY LEVELS" 



t NORMAL LOW (BLACK) 

BLANK 



-40 -1071 




Figure 1. Video Output Waveform for Iout- and Standard Load Configuration 
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Figure 2. Standard Load Configuration 




CONV 



1/2 LSB 



Figure 3. Timing Diagram 
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CURRENT 
SINK#1 



REFERENCE REFERENCE 

AMPLIFIER CURRENT 

INTERNAL r — — T | I 

FSADJ +0 






o 



M- 



CURRENT 
SINK#N 



O 



-O0UT + 



-O0UT- 




Veea 



300Q< 



i 




£ 



900Q , 



1200Q 



-AAA/ ' FSADJ 



Figure 4. Equivalent Output Circuit 



RED 
DAC 



FS ADJ + 
FS ADJ- 



f 



BLUE 
DAC 



FS ADJ + 
FS ADJ- 



£■ 



900Q< 



400Q 1000O 



Figure 5. FS ADJ Internal Circuitry 



GREEN 
DAC 



FSADJ + 
FS ADJ- 
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IDT75MB38 CMOS TRIPLE 8-BIT VIDEO DAC MODULE 
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ABSOLUTE MAXIMUM RATINGS <" 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


POWER SUPPLY 


Veed 


Measured to V CC d 


-7.0 to +0.05 


V 


Veea 


Measured to V CCD 


-7.0 to + 0.05 


V 


Agnd 


Measured to V C cd 


-0.5 to + 0.5 


V 


INPUT VOLTAGES 


CONV, Data & 
Controls 


Measured to V CC d 


Veed to 0.5 


V 


FS ADj, 

Applied Voltage (2) 


Measured to V C ca 


V EEA to 0.5 


V 


OUTPUT 


Analog Output, 
Applied Voltage^) 


Measured to V CCA 


-2.0 to +0.4 


V 


Analog Output, 
Applied Current* 3 ' 4 ) 




50 


mA 


Short Circuit Duration 




Unlimited 




TEMPERATURE 


Operating, Ambient 


Commercial 


Oto +70 


°C 


Storage 


Commercial 


-55 to +125 


°c 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational section of this 
specification is not implied. Exposure to Absolute Maximum Rating 
conditions for extended periods may affect reliability. Absolute Maxi- 
mum Ratings are limiting values applied individually while all other 
parameters are within specified operating conditions. Functional 
operation under any of these conditions is NOT Implied. 

2. Applied voltage must be current limited to specified range. 

3. Forcing voltage must be limited to specified range. 

4. Current is specified as conventional current when flowing into the 
device. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Veed 


Digital Supply Voltage 
(REFVccd) 


-4.9 


-5.2 


-5.5 


V 


Veea 


Analog Supply Voltage 
(REFVcca) 


-4.9 


-5.2 


-5.5 


V 


VcCA 


Analog Ground 
Voltage (REF Vccd) 


-0.1 





+ 0.1 


V 


Veea- 
Veed 


Supply Voltage 
Differential 


-0.1 





+ 0.1 


V 


V, L 


Input Voltage, 
Logic LOW 


-1.49 


- 


- 


V 


V,H 


Input Voltage, 
Logic HIGH 


- 


- 


-1 .045 


V 


R REF 


Reference Current, 
Video Std. 


1100 


1200 


1300 


a 


T A 


Ambient Temperature 





~ 


70 


°C 



NOTE: 

1. Minimum and maximum values allowed by +5% variation given in 
RS-343A and RS-1 70 after initial gain correction of device. 
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DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


'eea+ 
•eed 


Supply Current 


Veea = V EE d = Max.,0)Static 




- 


mA 


c, 


Input Capacitance, 
Data & Controls 




- 


15. 


PF 


V OCP 


Compliance Voltage, 
+ Output 




-1.2 


+ 0.1 


V 


V OCN 


Compliance Voltage, 
-Output 




-1.2 


+ 0.1 


V 


Ro 


Equivalent Out R 




20 


- 


kO 


Co 


Equivalent Out C 




- 


20 


PF 


•op 


Max. 1, + Output 


Veea = Typ., SYNC = BLANK = 
OVERLAY =1 


30 


- 


mA 


'on 


Max. 1, -Output' 2 ) 


V EEA = Typ., SYNC = 1 


30 


- 


mA 


111 


Input Current, Logic 
LOW, Data & Controls 


V EED = Max.:V, = -1.40V 


- 


600 


uA 


llH 


Input Current. Logic 
HIGH, Data & Controls 


V EED = Max.:V, = -1.00V 


- 


600 


uA 


lie 


Input Current, CONV 


V EED = Max.: -2.5 < V, < -0.5 


- 


150 


uA 



NOTES: 

1. Worst case tor all Data and Control States. No termination on I ut+°'' ' out-- 

2. Green output only. 



AC ELECTRICAL CHARACTERISTICS 

Specifications over the Recommended Operating Conditions unless otherwise stated. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MB5038X70 
MIN. MAX. 


IDT7MB5038X100 
MIN. MAX. 


IDT7MB5038X125 
MIN. MAX. 


UNIT 


Fs 


Max. Conversion Rate 


Veea.V eed , = Min. 


70 


100 


125 


MHz 


tp\A/L 


CONV LOW Time 


Veea.V eed , = Min - 


6 


5 


4 


ns 


Wh 


CONV HIGH Time 


Veea>V eed , = Min. 


6 


5 


4 


ns 


ts 


Set-up Time, Data & Control 


V E ea.V eed , = Min. 


8 


6 


5 


ns 


t H 


Hold Time, Data & Control 


Veea.Veed- = Min. 


5 


1 





ns 


^DSC 


CONV to OUT Delay 


V E ea.V eed , = Min. 


14 


10 


8 


ns 


ts. 


Current Setting Time 


Veea.V eed , = Min. 

0.2% 

0.8% 

3.2% 


- 


- 


- 


ns 
ns 
ns 


tRI 


Current Rise Time 


10% to 90% of Full Scale 


3.0 


2.1 


1.7 


ns 
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IDT75MB38 CMOS TRIPLE 8-BIT VIDEO DAC MODULE 


COMMERCIAL TEMPERATURE RANGE 


SYSTEM PERFORMANCE CHARACTERISTICS 

Specifications over the Recommended Operating Conditions unless otherwise stated. 


SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


ELI 


Linearity Error Integral 


Veea.V EE d.Iref= Typ. 


- 


0.2 


%FS 


ELD 


Linearity Error Differential 


V E EA' V EED."REF=Typ. 


- 


0.2 


%FS 


IOF 


Output Offset 1 


Veea - V EE d = Max. SYNC = BLANK = 
OVERLAY = 1 


- 


±1.0 


uA 


EG 


Abs. Gain Error 


V EE a- v eed.Iref = Typ. 


- 


±5 


%FS 


TCG 


Gain Error Tempco 




- 


- 


%FS/°C 


DP 


Differential Phase 


F s = 4 x NTSC 


- 


1.0 


Deg. 


DG 


Differential Gain 


F s = 4 x NTSC 


- 


2.0 


% 


PSRR 


Power Supp. Rej. Ratio 


V EE A.V EE D.lREF=Typ.n) 

V E EA.V E ED.lREF=Typ< 2 > 


— 


45 
55 


dB 
dB 


PSS 


Power Supp. Sensitivity 


Veea.Veed. Iref = Typ. 


- 


120 


uVA/ 


GC 


Peak Glitch Charge^ 4 ) 




- 


800 


fc 


Gl 


Peak Glitch Current 




- 


1.2 


mA 


GE 


Peak Glitch Energy W 




- 


30 


pV-Sec 


FT 


Clock Feedthrough 


Data Constant < 5 > 


- 


-50 


dB 


FT 


Data Feedthrough 


Clock Constant* 5 ) 


- 


-50 


dB 


MDD 


DAC to DAC Matching 


Veea- v eed-'ref= Typ. 




5 


% 


CT 


Crosstalk 


VEEA.V EED ,l REF =Typ.<5) 

Source = 3.0 MHz, Full Grey Scale Sine Wave 




50 


dB 



NOTES: 

1 . 20kHz, ±0.3V ripple superimposed on V EEA , V EED ; dB relative to full gray scale. 

2. 60Hz, ±0.3V ripple superimposed on V EEA , V EED ; dB reltive to full gray scale. 

3. fcouiombs = microamps x nanoseconds. 

4. 37.50. load. Because glitches tend to be symmetric, average glitch area approaches zero. 

5. dB relative to full gray scale, 250MHz bandwidth limit. 
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RED INPUT 
DATA 



GREEN INPUT J 
DATA * 



BLUE INPUT J 
DATA ^ 



CONTROL 
INPUT DATA 



CLOCK 



^— I rn ^ LA 

If' V S 400O 



Dor 
Dir 
D 2 r 

D 3 r 

D 4 R 
D 5 R 

D 6R 

D 7R (MSB) 

Dog 
Dig 
D 2 g 
D 3 g 
D 4G 
D 5 g 
D 6 g 
D 7G (MSB) 



J 0B 



D | 

Dil 

D 2 B 

D 3B 
D 4B 
D 5B 

D 6 B 

D 7B (MSB) 

SYNC 

BLANK 

OVERLAY 



CONV 



IDT75MB38 



FS ADJ 



I OUT " R 



IOUT+ R 



I OUT " G 



IOUT+ G 



I OUT " B 



10UT+ B 



veed v eea 



0.1uR 



J 



0.1uF/ 



T 



400O 
1000Q 



&fr 



750 < 



RED 

VIDEO 

OUT 



750 < 



37.50 



V 



&t=t 



750 : 



GREEN 
-*■ VIDEO 
OUT 



750 ; 



37.50 



f^/=? 



750 : 



BLUE 
-** VIDEO 
OUT 



750, 



37.50 




Figure 6. Typical Interface Circuit 
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COMMERCIAL TEMPERATURE RANGE 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power Speed Package Process/ 









Temperature 

Range 

1 






1 








1 

1 



BLANK 


Commercial (0°C to +70°C) 


P 


Plastic DIP (Module) 


70 

100 

125 


> Speed in Megahertz 


S 


Standard Power 



75MB38 Triple 8-Bit Video DAC Module 
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CMOS TRIPLE 8-BIT 
PALETTEDAC™ 



IDT 75C458 



FEATURES: 

• 165/135/125/110/80MHz operating speed 

• Fixed pipeline delay: 9 clock cycles 

• 50ns read access time 

• Integral and differential linearity < 1/2LSB 

• Triple 8-bit DACs 

• 256 x 24 Dual-Ported Color Palette RAM 

• 4 x 24 Dual-Ported Overlay Palette RAM 

• Multiplexed TTL pixel and overlay inputs 

• RS-343A compatible RGB outputs 

• CEMOS™ monolithic construction 

• Single 5V power supply 

• 84-pin PGA and PLCC packages 

• Typical power dissipation: "lOOOmW 

• Pin- and function-compatible with Brooktree BT458 

• Military product is compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT75C458 is a triple 8-bit video DAC with on-chip, dual- 
ported color palette memory. This chip is specifically designed for 
the display of high resolution color graphics. The architecture 
eliminates the ECL pixel interface by providing multiple TTL-com- 
patible pixel ports and by multiplexing the pixel data on-chip. 

The IDT75C458 supports up to 259 simultaneous colors from a 
palette of 16.8 million. Other features included on-chip are pro- 
grammable blink rates, bit plane masking and blinking as well as a 
color overlay capability. The IDT75C458 generates RS-343A com- 
patible red, green, and blue video outputs which are capable of di- 
rectly driving a doubly terminated 75Q coaxial cable. 

The 1DT75C458 military DACs are manufactured in compliance 
with the latest revision of MIL-STD-883, Class B, making them ide- 
ally suited to military temperature applications demanding the 
highest level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



VREF FSADJ 



P -P 7 {A-E} > 40 ^ > 



OLq-OMA-E} ^ 




COMP 




CO C1 R/W CE 



CEMOS and PaletteDAC are trademarks of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Teh nology, Inc. 
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PIN CONFIGURATIONS 





A 


B 


C 


D 


E 


F 


G 


H 


J 


K 


L 


M 


12 


COMP 


Agnd 


Vaa 


P 7 {D} 


P 7 {B} 


P 6 {E} 


Pe{C} 


P 6 {B} 


P 5 {E} 


P 5 {C} 


P 5 {B} 


P 4 {E} 


11 


IO B 


Agnd 


Vaa 


P7-CE} 


P 7 {C} 


P 7 {A} 


Pe{D} 


Pe{A} 


P 5 {D} 


Ps{A} 


P 4 {C} 


P 4 {A} 




io q 


FSADJ 


Vref; 




P 4 {D} 


P 4 {B} 




10 


SYNC 




Vaa 


IO R 










ED~ 


9 


G84-2 


BLAM 


8 


C1 


R/W 


CTK 


CLK 


7 


Vaa 


CO 


Vaa 


Vaa 


6 


Agnd 


Agnd 


P 3 {E} 


Agnd 


5 


UH 


D 7 


Ps{C} 


P 3 {D} 


4 


D 6 


D 5 








P 3 {A} 


P 3 {B} 


3 


D 4 


D 2 


Do 


A ALIGNMENT MARK 


P 2 {A} 


P 2 {C} 


P 2 {E} 


2 


D 3 


Di 


OL {B} 


OL {E) 


OL, {B} 


0L,{E} 


Po{B} 


Po{D} 


Pi{A} 


Pi{D} 


Pi{E} 


P 2 {D} 


1 


OL {A] 


OL {C] 


OL {D] 


OL,{A} 


OL, {C) 


OM {D) 


Po{A} 


Po{C} 


Po{E} 


Pi{B} 


Pi{C} 


P 2 {B} 



PGA 
TOP VIEW 



CQOQlLKCQOQLU 9 



UMdB 






P 2 {A} p 

Pi{E}, 

Pi{D} 

Pi{C} 

Pi{B} 

Pi {A} 

Po{E} 

— Po{D} 

Po{C} 

Po{B} 

Po{A} 

OL,{E} 

OL^D} 

OL t {C} 

OL^B} 

OL,{A} 

OL {E} 

OL {D} 

OL {C} 

OL {B} 

OL {A}, 




Oi-c\jco^r to os|.. qq <o*-i^ < cc n m— > 



S5R 
llO 



PLCC 
TOP VIEW 
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GENERAL INFORMATION: 

The IDT75C458 triple 8-bit PaletteDAC is a highly integrated 
building block which interfaces a relatively low bandwidth frame 
buffer memory to an analog RS-343A, high bandwidth output. To 
decrease the frame buffer memory requirements, the IDT75C458 
has a color lookup table (dual-port RAM) included on-chip.The ba- 
sic functional blocks are the microprocessor bus interface, the 
frame buffer memory interface and multiplexer, a dual-port RAM 
with one R/W port and one high-speed R/O port and three 8-bit 
video speed DACs. 

MICROPROCESSOR BUS INTERFACE 

The IDT75C458 supports a standard microprocessor bus inter- 
face, allowing the MPU direct access to the internal control regis- 
ters and color/overlay palettes. The dual-port color palette RAM 
and overlay registers allow color updating without contention with 
the display refresh process. 

The bus interface consists of eight bidirectional data pins, 
D - D 7 , with two control inputs, CO and C1 , a read/write direction 
input, R/ W, and a clock input, CE . All data and control information 
are latched on the falling edge of CE, as shown in Figure 3. All 
accesses to the chip are controlled by the data in the address 
register combined with the control inputs CO, C1 and R/W, 
depicted in the Truth Table (Table 1). 

An access to a control register requires writing a 4 through 7 into 
the address register (CO = C1 = 0) and then writing or reading data 
to the selected register (C0 = 0, C1 = 1). When accessing the con- 
trol registers, the address register is not changed, facilitating read- 
modify-write operations. If an invalid address is loaded into the 
address register, data written is ignored or invalid data is read out. 

It is also possible to access the color palette information. The 
palette is organized as 256 addresses with 8 bits of red, blue and 
green information. Additionally, there are four extra addresses 
assigned to overlay information, yielding a total memory size of 
260x24. 

Access to the palette entries is, again, through the address reg- 
ister. The desired palette address is loaded into the address regis- 
ter, CO and C1 are modified to point to the color palette or overlay 
and the information is read or written. In this case, however, an 
internal counter is used to access the red, green or blue color infor- 
mation. The first color palette or overlay access reads or writes red. 
The next access is for green, while the third access is for blue. After 
the third access, the address register is incremented, allowing the 
reading or writing of the red information of the next palette address. 
When writing, red and green information is temporarily stored in 
registers and, during the blue cycle, all 24 bits are written. 

The internal counter is reset by an access to the address or any 
of the control registers. After setting the address register, it is possi- 
ble to read or write the entire palette without accessing the address 
register again. Some care is needed; only continuous reads or 
writes are allowed and it is not possible to switch between the color 
palette and overlay. 

The color palette RAM and overlay registers are dual-ported 
which allows simultaneous access from the MPU port (D - D 7 ) 
and the pixel port (P - P 7 {A-E}). If the pixel port is reading the 
same palette entry as the MPU is writing, it is possible that the DAC 
output may be invalid. It is recommended that the palette and over- 
lay entries be updated during the blanking time. 



ADDRESS REGISTER 
DATA 


C1 


CO 


ACCESS 


X 








Address Register 


$00-$FF 





1 


Color Palette 


$00 


1 


1 


Overlay Color 


$01 


1 


1 


Overlay Color 1 


$02 


1 


1 


Overlay Color 2 


$03 


1 


1 


Overlay Color 3 


$04 


1 





Read Mask Register 


$05 


1 





Blink Mask Register 


$06 


1 





Command Register 


$07 


1 





Test Register 



NOTE: 

Control input C0= 1 enables the internal counter which accesses the red, 
green and blue colors individually and increments the address counter 
after the blue access. C0 = disables auto-increment of the address 
register allowing read-modify-write operations. 

Table 1. Truth Table for MPU Operations 

FRAME BUFFER INTERFACE 

The frame buffer interface consists of five 8-bit input ports which 
correspond to five consecutive pixels. In addition, there are two 
extra bits per port which may be used for overlay information. To 
reduce the bandwidth requirements for the pixel data, the 
IDT75C458 latches 4 or 5 pixels (the multiplex factor is 
programmable to 4 or 5 by bit 7 of the command register) on each 
rising edge of LD . The color and overlay information is internally 
multiplexed at the pixel clock frequency, CLK, and sequentially 
output. This arrangement allows pixel data to be transferred at a 
rate 4 or 5 times slower than the pixel clock. Typically, LD is the 
pixel clock divided by 4 or 5 and is used to clock data out of the 
frame buffer memory. 

As shown in Figure 2, sync, blank, color and overlay information 
are latched on the rising edge of LD . Up to 40 bits of color informa- 
tion are input through P - P7 {A-E} and up to 10 bits of overlay 
information are input throu gh OL - O L 1 {A-E }. Both sync and 
blank have separate inputs, SYNC and BLANK, respectively. The 
IDT75C458 outputs color information on each clock cycle. Four or 
five pixels are output sequentially, beginning with the {A} informa- 
tion, then the {B} information, until the cycle is completed with the 
{D} or {E} information. In this configuration, sync and blank times 
are limited to multiples of four or five clock cycles. 

The multiplexing factor, 4:1 or 5:1, is programmable from the 
command register, bit 7. In the 4:1 mode, the {E} color and overlay 
inputs are not used and the LD clock should be CLOCK divided by 
4. The {E} color and overlay inputs must be connected to a valid 
logic level. 

The overlay inputs (OL - OLt ) have the same timing as the pixel 
inputs (Po - P> ) . It is possible to use additional bit planes or externa! 
logic to control the overlay selection for cursor generation. 

INTERNAL MULTIPLEXING 

LD is typically CLK divided by four or five and it latches color 
and overlay information on every rising edge, independent of CLK. 
A digital PLL allows LD to be phase independent of CLK. The only 
restriction is that only one rising edge of LD is allowed to occur per 
four (4:1 multiplexing) or five (5:1 multiplexing) CLK cycles. 
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Color Palette 

On the rising edge of each CLK cycle, eight bits of color informa- 
tion (P - P 7 } and two bits of overlay information (OL - O^ ) for 
each pixel are processed by the read mask, blink mask and com- 
mand registers. This information provides the address to the dual- 
port color palette RAM. Note that P is the LSB when addressing 
the color palette RAM. The value stored at a selected address 
determines the displayed color. In this way, 8 bits of information 
can select from a palette of over 16 million with 256 simultaneous 
displayed colors (plus 3 overlay colors). Through the use Of the 
control register, individual bit planes may be enabled or disabled 
for display and/or blinked at one of four blink rates and duty cycles. 

The blink timing is based on vertical retrace intervals which are 
defined by at least 256 LD cycles since the last falling edge of 
BLANK. The color changes during this normally blanked time. 

The processed pixel data is then used to select which color pal- 
ette entry or overlay register is used to provide color information. 
Table 2 illustrates the truth table used for color selection. 



CR6 


OL, 


OL 


P7-P0 


PALETTE ENTRY 


1 
1 

1 


X 
X 
X 









1 
1 








1 



1 


$00 
$01 

$FF 

$XX 

$xx 
$xx 
$xx 


Color palette entry $00 
Color palette entry $01 

Color palette entry $FF 
Overlay color 
Overlay color 1 
Overlay color 2 
Overlay color 3 



NOTE: 

CR6 is bit 6 of the Command Register. 



Video Generation, DACs 

On every CLK cycle, the selected 24 bits of color information 
(8 bits each of red, green and blue) from the Color Palette RAM are 
presented to the three 8-bit D/A converters. The IDT75C458 uses a 
5x3 segmented approach where the five MSBs of the input data 
are decoded into a parallel "Thermometer" code which produces 
thirty two "course" output levels. The remaining three LSBs of input 
data drive three binary weighted current switches with a total con- 
tribution of one-thirty second of full scale. The MSB and LSB cur- 
rents a re sum med at the o utput to produce 256 levels. 

The SYNC and BLANK inputs are pipelined to maintained syn- 
chronization with the pixel data. Both inputs drive appropriately 
weighted current switches which are summed at the output of the 
DACs to produce the specific output levels required by RS-343, as 
shown in Figure 3. Note that the sync information is only available 
at the IO G (green) output and that the input data to the DAC sums 
with the sync curren t. Table 3 details the output levels associated 
with SYNC, BLANK and data. 

Monitor Interface 

The analog outputs of the IDT75C458 are high-impedance cur- 
rent sources which are capable of directly driving a doubly termi- 
nated 75Q coaxial cable to standard video levels. A typical output 
circuit is shown in Figure 4. 



Description 


S 


B 


DAC 
data 


IO G (mA) 


IO R IO B 
(mA) 


WHITE 


1 


1 


$FF 


26.67 


19.05 


DATA 


1 


1 


data 


data +9.05 


data +1.44 


DATA & SYNC 





1 


data 


data +1.44 


data +1.44 


BLACK 


1 


1 


$0 


9.05 


1.44 


BLACK & SYNC 





1 


$0 


1.44 


1.44 


BLANK 


1 





X 


7.62 





SYNC 








X 









Table 2. Palette and Overlay Select 



NOTE: 

Typical values with full scal e IO G = 26.67 mA. RSET=523Q, 
VREF = 1.235V. S is SYRU, B is BLANK. 



Table 3. Video Output Truth Table 



io R 


,io B 


IOq 


mA 


V 


mA 


V 


19.05 


0.714 


26.67 


1.000 




• 


. 


. 


• 


■ • 


• 


• ■ 


■ • 


• 


• 


• . 


1.44 


9.954 . 


9.05 


0.340 


0.00 


0.000 


7.62 


0.286 






0.00 


0.000 



NORMAL HIGH (WHITE) 



-256 "GRAY LEVELS- 




VIDEO 



NORMAL LOW (BLACK) 
BLANK 



SYNC 




Figure 1. Composite Video Output Waveform 
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PIPELINE DELAY 






ED 
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Figure 2. Pixel Timing 
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Figure 3. Data Bus Timing 



IDT75C458 



COMP 
Vaa 

Vref 
Agnd 

FSADJ 
IOr 

10b 

IOg 



0.01pF 




0.1uF 



0.01uF 



0.01pF 



RSET 



75Q* 



33uF 



+ 5.0V 




0.1uF 



* OV 



£) > - 



W. 



VIDEO OUT 



@ y - 



Figure 4. Typical Application 
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PIN DESCRIPTIONS 



PIN NAME 


DESCRIPTION 


DATA BUS 


D -D 7 


8-bit, bidirectional data bus. Data is input and output over this bus and the flow is controlled by R/W and C~E D 7 is the most significant 
bit. 


UE" 


Chip Enable input. The chip is enabled when this control pin is LOW. During a write cycle (R/W LOW), the data present on D - D 7 is 
internally latched on the LOW-to-HIGH transition of this pin. 


R/W 


ReadAVrite Control input. The ReadAVrite input is latched on the HIGH-to-LOW transition of CT and determines the direction of the 
bidirectional data bus D - D 7 . If R/W is HIGH during the falling edge of C"E, a read cycle occurs. If R/W is LOW during the falling edge of 
C~E\ a write cycle occurs and, additionally, D - D 7 are latched on the rising edge of C~E". . 


CO, C1 


Register Control inputs. CO and C1 determine which register or palette entry is accessed during a read or write cycle. These inputs are 
latched on the HIGH-to-LOW transition of CE 


PIXEL 


CLK.CTK 


Pixel Clock inputs. These inputs are differential and may be driven by ECL operating from a +5V supply. The clock frequency is 
normally the system pixel clock rate. 


m 


Load Clock input. The Load Clock is normally CLK divided by 4 or 5 (determined by the Control Register, bit 7). The pixel data, P n - P 7 


{A-E} and OL - OL 1 {A-E}, BLANK and SYNC are internally latched on the LOW-to-HIGH transition of LD. 


P -P 7 {A-E} 


Pixel Input Data. These inputs provide the address input to the color palette RAM. The data stored at a particular address is the color 
output by the DAC. Four or five consecutive pixels, as determined by bit 7 in the Command Register, are internally latched on the LOW- 
to-HIGH transition of ED. The pixels are output sequentially, first {A} then {B}. After all four or five pixels have been output, the cycle 
repeats. Unused inputs must be connected to a valid logic level. 


OLo-OL^A-E} 


Pixel Overlay Inputs. The Overlay inputs have the same timing as P - P 7 and select between either the color palette or the overlay 
palette. When the overlay palette is selected, the pixel information P - Fy {A-E} is ignored. Bit 6 of the command register determines if 
Overlay =0 displays overlay color or the color palette entry. See Table 2 for details. 


BLANK 


Composite Blank Input. A LOW on this input forces the analog outputs (IO R , IO G , IO B ) to the blanking level. The BLANK input is 
internally latched on the LOW-to-HIGH transition of UD". This input overrides all other pixel information. 


SYNC 


Composite Sync Input. A LOW on this input subtracts approximately 7mA from the IO G analog output and overrides no other pixel 
information. For the correct SYNC level, this input should be LOW only when BLANK is also LOW. The SYNC input is internally latched 
on the LOW-to-HIGH transition of ED. 


ANALOG 


Agnd 


Analog Ground Power Supply, 0V. 


Vaa 


Analog Power Supply, 5V. 


Vref 


Voltage Reference Input, 1 .235V. This input supplies a reference voltage for the DAC circuitry. Care must be taken to correctly decouple 
this voltage because noise on this pin will couple directly to the DAC outputs. 


FSADJ 


Full-Scale Adjust Input. The current flowing from this pin to A GND is directly proportional to the full-scale analog output current. Nor- 
mally, a resistor is connected between this pin and A GND . The voltage on this pin is approximately equal to V REF . The relationship 
between the full-scale output current and RSET is: 
IO G (mA) = 11.294 xV REF (V)/RSET(KQ) 
IO R , IO B (mA) = 8.067 x V REF (VJ/RSET (KQ) 


IO G ,IO R ,IO B 


Green, Red and Blue DAC current outputs. 


COMP 


Compensation Input. This pin provides the ability to compensate the internal reference operational amplifier. 
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INTERNAL REGISTERS 

Command Register 

The Command Register is accessed by reading or writing with 
the Address Register = $06, CO = and C1 = 1 (see Table 1). It pro- 
vides control over multiplexing and blink rate selection. The Com- 
mand Register may be read or written at any time. CR7 (Command 
Register bit 7) corresponds to D7 (Data Bus bit 7). 

CRO OL display enable. This bit is ANDed internally with 

the data from OL prior to the palette selection. If 
CRO is LOW, the internal OL bits are set LOW allow- 
ing only overlay colors and 2 to be selected. 

CR1 OLt display enable. This bit is ANDed internally with 

the data from OLi prior to the palette selection. If 
CR1 is LOW, the internal OU bits are set LOW allow- 
ing only overlay colors and 1 to be selected. 

CR2 OL blink enable. If this bit is set HIGH, the OL bit is 

internally switched between the value input and at 
the rate specified by the CR4 and CR5 bits. CRO 
must be set HIGH for this function. 

CR3 OLt blinkenable.lfthisbitissetHIGH.theOLi bit is 

internally switched between the value input and at 
the rate specified by the CR4 and CR5 bits. CR1 
must be set HIGH for this function. 

Blink Rate Select. These bits select blink rates based 
on Vertical Sync cycles, defined as more than 256 
LD cycles during BLANK. 

Color Palette RAM enable. This bit specifies whether 
to use the Color Palette or the Overlay Palette when 
OL = OL! =LOW. 

CR7 Multiplex Select. This bit selects between 4:1 

(CR7 = 0) or 5:1 (CR7 = 1) multiplexing. When using 
4:1 multiplexing, the {E} inputs are never used and 
must be connected to a valid logic level. 



CR4, CR5 



CR6 



Read Mask Register 

The Read Mask Register is accessed by reading or writing with 
the Address Register = $04, C0 = and C1 = 1 (see Table 1). It 
internally ANDs the pixel information with a bit from the register 
before the color palette selection, effectively enabling (HIGH) or 
disabling (LOW) the entire pixel plane. The Read Mask Register 
may be read or written at any time. RMR7 (Read Mask Register 
bit 7) corresponds to D7 (Data Bus bit 7). 

Blink Mask Register 

The Blink Mask Register is accessed by reading or writing with 
the Address Register =$05, C0 = and C1 = 1 (see Table 1). Each 
register bit causes the corresponding pixel bit (P - P7 ) to internally 
switch between the input value and at the blink rate specified in 
the Command Register. For this function to work, the correspond- 
ing enable bit in the Read Mask Register must be set HIGH. The 
Blink Mask Register may be read or written at any time. BMR7 
(Blink Mask Register bit 7) corresponds to D 7 (Data Bus bit 7). 

Test Register 

The Test Register is accessed by reading or writing with the 
Address Register =$07, C0 = and C1 = 1 (see Table 1). This 
register allows the MPU to read the 24 input bits of the DACs. The 
register bits are defined below. 

TR7-TR4 Read data (one nibble of red, blue or green) 

TR3 Upper (LOW) or Lower (HIGH) nibble select 

TR2 Blue enable 

TR1 Green enable 

TR0 Red enable 

The desired DAC is selected by setting only one color enable bit 
(D - D 2 ) HIGH and the upper or lower nibble is selected with D 3 . 
After this write operation, a subsequent read yields the DAC data 
on D 7 - D 4 and the previously written enable data on D - D 3 . For a 
correct read, pixel and overl ay data must remain constant for the 
entire MPU read cycle. When BLANK is asserted, the Test Register 
information D 7 - D 4 will be forced to zero. TR7 (Test Register bit 7) 
corresponds to D 7 (Data Bus bit 7). 



CR7 



CR6 



CR5 



CR4 



CR3 



CR2 



CR1 



CRO 



I disable OL 
I 1 enable OLo 

I disable OL1 
I 1 enable OL1 

I blinking of OL disabled 
I 1 blinking of OL enabled 

l blinking of Ol^ disabled 
I 1 blinking of OLt enabled 

00 16 Vsync on /48 Vsync off 

01 16 Vsync on /16 Vsync off 

10 32 Vsync on /32 Vsync off 

1 1 64 Vsync on /64 Vsync off 

I Use overlay color 
I 1 Use color palette 

: 4:1 Multiplex 
i 1 5:1 Multiplex 




COMMAND REGISTER DESIGNATIONS 
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RMR7 RMR6 RMR5 RMR4 RMR3 



RMR1 RMRO 



I disable P 

I I enable P 

10 disable P^ 
1 enable P, 

I disable P 2 

I I enable P 2 

l disable P 3 

I 1 enable P 3 

J disable P 4 

I I enable P 4 

I disable P 5 
| 1 enable P 5 

I disable P 6 
| 1 enable P e 

I disable P 7 
| 1 enable P 7 



READ MASK REGISTER DESIGNATIONS 



BMR7 BMR6 BMR5 



BMR3 BMR2 BMR1 BMRO 



I disable P blinking 

I I enable Po blinking 

I disable P^ blinking 

I I enable P^ blinking 

I disable P 2 blinking 
| 1 enable P 2 blinking 

I disable P 3 blinking 
| 1 enable P 3 blinking 

J disable P 4 blinking 

I I enable P 4 blinking 



I disable P 6 blinking 

I 1 enable P 5 blinking 

I disable P 6 blinking 

| 1 enable P 6 blinking 

I disable P 7 blinking 

| 1 enable P 7 blinking 



BLINK MASK REGISTER DESIGNATIONS 
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ABSOLUTE MAXIMUM RATINGS 0) 



SYMBOL 


RATING | VALUE | UNIT 


POWER SUPPLIES 




Vaa 


Measured to A GND | -0.5 to + 7.0 | V 


INPUT VOLTAGE 




Applied Voltage (2) 


Measured to Aqnd 


-0.5V to V M + 0.5 


V 


OUTPUT 








Applied Voltage < 2 ) 


Measured to Aqnd 


-0.5V to V^ + 0.5 


V 


Applied Current 12 - 3 ' 4 ' 


Externally forced 


-1.0 to +6.0 


mA 


Short 

Circuit Duration 


Single output 
HightoA GND 


1.0 


S 


TEMPERATURE 


Operating, 
Ambient 


Military 


-55 to +125 


°C 


Commercial 


Oto +70 


°C 


Storage 


Military 


-65 to +150 


°C 


Commercial 


-55 to +125 


°c 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational section of this 
specification is not implied. Exposure to Absolute Maximum Rating 
conditions for extended periods may affect reliability. Absolute Maxi- 
mum Ratings are limiting values applied individually while all other 
parameters are within specified operating conditions. Functional 
operation under any of these conditions is NOT implied. 

2. Applied voltage must be current limited to specified range. 

3. Forcing voltage must be limited to specified range. 

4. Current is specified as conventional current when flowing into the . 
device. . 




S11-19 



IDT75C458 CMOS TRIPLE 8-BIT PALETTEDAC 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


Vaa 


Power Supply 


Measured to Aqnd 


4.75 


5.0 


5.25 


V 


•aa 


Power Supply Current 


V M - Typ., Static 


- 


200 


- 


mA. 


V lH (D 


Input Voltage HIGH 




2.0 


- . 


Vaa +0.5 


V 


V IL (D 


Input Voltage LOW 




A GND -0-5 


- 


0.8 


V 


VciH 


Clock Input Voltage HIGH 




Vaa -1-0 


-. 


V M +0.5 


V 


VciL 


Clock Input Voltage LOW 




Aqnd -0-5 


-. 


Vaa -1-6 


V 


l|H 


Input Current HIGH 


V| N = 2.4V 


- 


- . 


1 


uA 


IlL 


Input Current LOW 


V IN = 0.8V 


- 


- 


1 


uA 


VOH 


Output Voltage HIGH 


V M = Min., Iqh = -800uA 


2.4 


- 


- 


V 


Vol 


Output Voltage LOW 


V fiA = Min., I 0L = 6.4mA 


- 


- 


0.4 


V 


'oz 


Output 3-State Current 




- 


- 


10 


uA 



NOTE: 

1 . All digital inputs except CLK and CLK. 



AC ELECTRICAL CHARACTERISTICS 

Following conditions apply unless otherwise specified: 

T A =0°C to +70°C {Commercial Temperature Range) 

T A = -55 °C to + 125°C (Military Temperature Range) 

V M =5.0V±5% 

TTL Inputs, V IL = 0.8V, V, H =2.0V, rise/fall time <5ns 

CLK Inputs, V IH = V^-LOV, vj L =V AA -1.6V, rise/fall time <2ns 

Timing reference points at 50% of signal swing 







IDT75C458-165 


IDT75C458-135 


IDT75C458-125 


IDT75C458-110 


IDT75C458-80 




SYMBOL 


PARAMETER 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


UNIT 


F CLK 


Clock Frequency 


- 


165 


- 


; : 1 35 


_ 


125 


- 


110 


- 


80 


MHz 


Fld 


ED Clock Frequency 


- 


41 


- £ 


m§h:. 


- 


32 


- 


28 


- 


20 


MHz 


*cs 


Control Set-up Time; CO, C1, R/W 





- 


.,:;:: 


fc ""^ 





- 





- 





- 


ns 


*CH 


Control Hold Time; CO, C1. R/W 


15 


- 


15 '•'•, 


§m 


15 


- 


15 


- 


15 


- 


ns 


*CEH 


CE HIGH Time 


20 


- 


20 " 


%%- 


25 


- 


25 


- 


25 


- 


ns 


l CEL 


CE LOW Time 


30 


- 


1P| : 


m - 


50 


- 


50 


- 


50 n 


- 


ns 


*CEZO 


CE to Data Bus Driven 


10 


- 


, id' ::: l| 


•.. - 


10 


- 


10 


- 


10 


- 


ns 


*CED 


UE to Data Valid 


- 


30 


!?5:i:i::. 


30 


- 


50 


- 


50 


- 


75 


ns 


*CEOZ 


CEto Data Bus Hl-Z 


- 


15 


■*%m>,. 


15 


- 


15 


- 


15 


- 


15 


ns 


*WDS 


Write Data Set-up Time 


30 


- - 


||::30'' : ' 


- 


35 


- 


35 


- 


50 


- 


ns 


-*WDH 




— 


:."■•■ 


• — ° — 





— o— 


— _ — 


— o— 


— - — 






ns — 


.write uata Hold-Time 





— 


^LKCY 


Clock Cycle Time 


6 


~:3 


;: ; ;; : -7.4 


- 


8 


- 


9 


- 


12 


- 


ns 


^CLKPL 


Clock Pulse Width LOW 


2.8 


••ill 


■m 3X) 


- 


3.2 


- 


4 


- 


5 


- 


ns 


*CLKPH 


Clock Pulse Width HIGH 


2.8 


•%^..' 


;:: 3.0 


- 


3.2 


- 


4 


- 


5 


- 


ns 


*LDCY 


ED Cycle Time 


24 


--n: 


29 


- 


31 


- 


35 


- 


50 


- 


ns 


*LDPH 


ED Pulse Width HIGH 


10 :: 


%&§" 


12 


- 


13 


- 


15 


- 


20 


- 


ns 


*LDPL 


ED" Pulse Width LOW 


10 Jf 


.&■ z* 


12 


- 


13 


- 


15 


- 


20 


- 


ns 


*PS 


Pixel Data Set-up Time 


2*m 


Wm 


3 


- 


3 


- 


3 


- 


4 


- 


ns 


*PH 


Pixel Data Hold Time 


.■:.i-":'. 


■:■■- 


2 


- 


2 


- 


2 


_ 


2 


- 


ns 


*AAD 


Dynamic Supply Current 
Commercial Temp. 


;iiP 


|: 450 


- 


425 


- 


400 


- 


380 


- 


360 


mA 


*aad 


Dynamic Supply Current 
Military Temp. 


^ •-:• 


500 


- 


475 


- 


450 


- 


430 


- 


410 


mA 
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ANALOG OUTPUT DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


Res 


Resolution 




- 


8 


- 


bits 


'lsb 


LSB Current Size 




- 


69.1 


- 


uA 


Li 






1 LSB VERSION 


- 


1/2 


±1 


LSB 


1/2 LSB VERSION 


- 


1/4 


±1/2 


LSB 


L D 






1 LSB VERSION 


- 


1/2 


±1 


LSB 


1/2 LSB VERSION 


- 


1/4 


±1/2 


LSB 


Voc 


Output Compliance Voltage 




-1.0 


- 


1.2 


V 


RAOUT(2) 


Output Impedance 






50 




kQ 


C AOUT( 2 ) 


Output Capacitance 


f = 1MHz, Iout = OmA 




8 


12 


pF 


'ref 


V REF Input Current 






10 




uA 


E M 


Matching Error (DAC to DAC) 




- 


2 


5 


% 


PSRR 


Power Supply Rejection Ratio 




- 


50 


_ 


dB 


lw< 1 > 


White Current 


Measured to Blank 


17.69 


19.05 


20.40 


mA 


l w (D 


White Current 


Measured to Black 


16.74 


17.62 


18.50 


mA 


Ib* 1 ) 


Black Current 


Measured to Blank 


0.95 


1.44 


1.90 


mA 


'blank 


Blank Current IO Rp IOb 







5 


50 


uA 


I BLANK (1) 


Blank Current IOg 




6.29 


7.62 


8.96 


mA 


'sync 


Sync Current IOg 







5 


50 


uA 



NOTE: 

1 . R SET = 523Q, V REF = 1 .235V 

2. This parameter is guaranteed but not tested in production. 



ANALOG OUTPUT AC ELECTRICAL CHARACTERISTICS 

Following conditions apply unless otherwise specified: 

T A = ° C to + 70 ° C {Commercial Temperature Range) 

T A = -55°C to + 125°C {Military Temperature Range) 

V M =5.0V±5% 

TTL Inputs, V| L = 0.8V, V, H =2.0V, rise/fall time <5ns 

CLK Inputs, V lH = Vaa -1 .0V, V IL = V M -1 .6V, rise/fall time < 2ns 

Timing reference points at 50% of signal swing 







IDT75C458-165 


IDT75C458-135 


IDT75C458-125 


IDT75C458-110 


IDT75C458-80 




SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX 


MIN. 


TYP. 


MAX. 


UNIT 


^CLK 


Clock Frequency 


- 


- 


165 


- 


- 


1:35 


- 


- 


125 


- 


- 


110 


- 


- 


80 


MHz 


*VD 


Video Output Delay Time 


- 


15 


- 


- 


1.5 : : 


;:'"•% 


- 


15 


- 


- 


15 


- 


- 


15 


- 


ns 


Vr 


Video Output Transition Time 


- 


1.5 


- 


-,:, 


. \T 


:.-_ 




1.8 


- 


- 


2 


- 




2 


- 


ns 


*s 


Video Output Skew 0) 


- 





<2 


■%x 


h*o 


<2 


_ 





<2 


- 





<2 


- 





<2 


ns 


t SI (2) 


Video Output Settling Time 


- 


6 


•#J 


...- 


7 


- 


- 


8 


- 


-. 


8 


_ 


_■ 


12 


- 


ns 


f=T(2) 


Clock and Data Feedthrough 


- 


5Q:> 


" : %r i: 




50 


-■ 




50 


_ 


_ 


50 


- 


- 


50 


.— 


pV-s 


Ge( 2 ) 


Glitch Energy 




:,: ::;; 50 ..; 


p0_ 




50 


- 


- 


50 


- 


- 


50 


- 


- 


50 


- 


pV-s 


CT< 2 > 


Crosstalk. DAC to DAC 


4rff 


!;Soo 


- 


- 


100 


- 


- 


100 


- 


_ 


100 


_ 


- 


100 


_ 


pV-s 


*VP 


Pipeline Delay 


m 


- 


9 


9 


- 


9 


9 


- 


9 


9 


- 


9 


9 


■■- 


9 


clock 




NOTE: 

1. C L = 10pF, 10%-90% points 

2. This parameter is guaranteed but not tested in production. 
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CLK 

m 
P0-P7 - 



T CLKPL 
CLKPH < — »+* — »+*- tcLKCY-*" 



r — \ 



OL n -OL 



HI 



SYNC 



io R .io G ,io B 



TZJC 



1 



)ZDCZXZD(_JL_)C 



XEDCI1IZI 



Figure 5. Video I/O Timing Diagram 



CE 



C0.C1 



R/W 



WRITE 



"** t\A/DH*" 



Figure 6. MPU WRITE Timing Diagram 



-CE- 



CO, C1 



R/W 



D -D 7 . 
READ 




^ — »■ 



*t c 



-tMPUCY- 



} 



Figure 7. MPU READ Timing Diagram 
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ORDERING INFORMATION 



IDT 



XXXX 

Device Type 



X 

Power 



X 

Speed 



Package Process/ 







Temperature 
Range 


1 




1 




1 



is 



-| 75C458 



Commercial (0°Cto +70°C) 

Military (-55° C to +1 25° C) 
Compliant to MIL-STD-883, Class B 

Pin Grid Array 
PLCC 



Speed in Megahertz 

Standard Power 
Triple 8-bit PaletteD AC Tl 
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IDT 75C48 



FEATURES: 

• 8-bit resolution 

• 30 MSPS conversion rate 

• Guaranteed no missing codes 

• Pin- and function-compatible with TRW 1048 
© Low power consumption: 500mW 

• Extended analog input range 

• On-chip EDC (Error Detection and Correction) 

• Improved output logic HIGH drive, no pull-up needed 

• No sample and hold required 

• Differential Phase < 1 Degree 

• Differential Gain < 2% 

• Selectable output formats 

• TTL-compatible 

• Available in 28-pin Plastic DIP, CERDIP and LCC 

• Military product is compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT75C48 is a 30 MegaSample per Second (MSPS), fully 
parallel, 8-bit Flash Analog to Digital Converter. The wide input 
analog bandwidth of 10 MHz permits the conversion of analog in- 
put signals with full-power frequency components up to this limit 
with no input sample and hold. Low power consumption, due to 
CEMOS T processing, virtually eliminates thermal considera- 
tions. The IDT75C48 is available in 28-pin plastic and hermetic 
DIPs and a 28-pin LCC. 

The IDT75C48 consists of a reference voltage generator, 255 
comparators, encoding and EDC (Error Detection and Correction) 
logic and an output data register. A single clock starts the conver- 
sion process and controls all internal operations. Two control in- 
puts allow the output coding format to be programmed for straight 
binary or offset two's complement in either the true or inverted 
form. 

The IDT75C48 military Flash A/D Converters are manufactured 
in compliance with the latest revision of MIL-STD-883, Class B, 
making them ideally suited to military temperature applications 
demanding the highest level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



NMINV 
NLINV 

V|N 

CONV 
RT 



RM 



R1 
R 
R 

R 
R/2 : 



r/2 : 

R 

R 
R 
R2 






-$> 



:i^>= 



■ 25p>- 



255 DIFFERENTIAL 
COMPARATORS 



255 TO 8 

ENCODE 

+ EDC 



LATCH 



^-Dq 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 







V— * 






D^MSBJE 






2B 


3 


D 2 □ 


2 




27 


3 


D 3 C 


3 




26 


3 


D 4 C 


4 




25 


3 


Dgnd C 


5 




24 


3 


Vcc C 


6 


P28-1, 


23 


3 


Vee C 




D28-1 
& 


22 


3 


Vee C 


8 


S028-3 


21 


3 


v EE C 


9 




20 


3 


Vcc C 


10 




19 


3 


Dgnd C 


11 




18 


3 


NLINV E 


12 




17 


b 


d 5 l: 


13 




16 


b 


d 6 l: 


14 




15 


3 



NMINV 

Rm 
Rb 
Agnd 

V|N 
V|N 
V,N 

V, N 
V,N 
A GND 
R T 

CONV 

D 8 {LSB) 

D 7 



DIP&SOIC 
TOP VIEW 

GENERAL INFORMATION 

The IDT75C48 has four functional sections: a comparator array, 
a reference voltage generator, encoding logic with EDC and output 
logic. The comparator array compares the input signal with 255 ref- 
erence voltages to produce an N - of - 255 code. This is sometimes 
called a "Thermometer" code because all of the comparators with 
their reference voltage less than the input signal will be "on," while 
those with their reference above the input will be "off." 

The reference voltage generator consists of a string of precisely 
matched resistors which generate the 255 voltages needed by the 
comparators. The voltages at the ends of the resistor string set the 
maximum and minimum conversion range and are typically 0V 
and -2V, respectively. 

The encoding logic converts the "Thermometer" code into bi- 
nary or offset two's complement numbers and can invert either 
code. Included in the encoding function is Error Detection and 
Correction logic which ensures that a corrupted Thermometer 
code is correctly encoded. 

The output logic latches and holds the data constant between 
samples. The output timing is designed for an easy interface to ex- 
ternal latches or memories using the same clock as the ADC. 

POWER 

The IDT75C48 requires two power supply voltages, Vcc and 
Vee - Typically, Vee = -5.2V and Vcc = + 5.0V. Two separate 
grounds are provided, Aqnd and Dgnd, the analog and digital 
grounds. The difference between Agnd and Dgnd must not exceed 
±0.1V and all power and ground pins must be connected. 

REFERENCE 

The IDT75C48 converts analog input signals that are within the 
range of the reference (Vrb <. Vin < Vrt ) into digital form. Vrb {Ref- 
erence Bottom) and Vrt (Reference Top) are applied across the 
reference resistor chain and both must be within the range of 
+ 2.1V to -2.1V. In addition, the voltage applied across the refer- 
ence resistor chain (Vrt -Vrb) must be between 1 .8V and 2.2V, with 
Vrt more positive than Vrb. Nominal ly, Vrt = 0.0V and Vrb = -2.0V. 

The IDT75C48 provides a midpoint tap, RM, which allows the 
converter to be adjusted for optimum linearity or a non-linear 
transfer function. Adjustment of RM is not necessary to meet the 
linearity specification. Figure 5 shows a circuit which will provide 
approximately 1/2 LSB adjustment of the midpoint. The character- 
istic impedance of RM is about 170Q and this node should be 
driven from a low impedance source. Any noise introduced at this 
point will couple directly into the resistor chain, seriously affecting 
performance. 



INDEX- 
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rr 
Q 


Q 


Q Q Z 
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bu 


4 


3 
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pa 
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22 £ 

2it: 
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19D 
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Due to the unavoidable coupling with the clock and the input 
signal, RT and RB should provide low AC impedance to ground. 
For applications with a fixed reference, a bypass capacitor is 
recommended. 

CONTROL 

The IDT75C48 provides two function control pins, NMINV and 
NLINV. These controls are for steady state use and are usually tied 
to the appropriate voltages. They control the output coding format 
in either straight binary or offset two's complement. In addition, 
both formats may be either true or inverted. These pins are active 
low and perform the functions shown in Figure 1 . 

CONVERT 

The IDT75C48 begins a conversion with every rising edge of the 
convert signal, CONV. The analog input signal is sampled on the 
rising edge of CONV, while the outputs of the comparators are en- 
coded on the falling edge. The next rising edge latches the en- 
coder output which is presented on the output pins. 

The input sample is taken within 15ns of the rising edge of 
CONV and is called tsra or the Sampling Time Offset. This delay 
varies by a few nanoseconds from part to part and as a function of 
temperature, but the short term uncertainty or jitter is less than 
60ps. 

If the maximum CONV pulse width HIGH time (tpwH) is ex- 
ceeded, the accuracy of the input sample may be impaired. The 
maximum CONV pulse width LOW time (tpwL) may be exceeded, 
but the digital output data for the sample taken by the previous ris- 
ing edge of CONV will be meaningless. It is recommended that 
CONV be held LOW during longer periods of inactivity, 

The digital output data is presented at t D , the Digital Output De- 
lay Time, after the next rising edge of CONV. Previous output data 
is held for the tHo (Output Hold Time) after the rising edge of CONV 
to allow for non-critical timing in the external circuitry. This means 
that the data for sample N is acquired while the converter is taking 
sample N-H 2. 

ANALOG INPUT 

The IDT75C48 uses strobed, auto-zeroing, latching compara- 
tors. Al I five analog input pins must be connected together as close 
to the package as possible. 

If the analog input signal is within the reference voltage range, 
the output will be a binary number between and 255. An input sig- 
nal above Vrt will yield a full-scale positive output while an input 
below Vrb will cause a full-scale negative output. 
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STEP 


RANGE 


BINARY 


OFFSET TWO'S 




-2.0000V FS 
7.8431 mV/STEP 


-2.0480V FS 
8.000mV/STEP 


NMINV = 1 
NLINV=1 


NMINV=0 
NLINV=0 


NMINV = 
NLINV=1 


NMINV=1 
NLINV=0 


000 
001 


O.OOOOV 
-0.0078V 


O.OOOOV 
-0.0080V 


00000000 
00000001 


11111111 
11111110 


10000000 
10000001 


01111111 
01111110 


127 
128 
129 


-0^9961 V 
-1.0039V 
-1.0118V 


-10160V 
-1.0240V 
-1.0320V 


01111111 
10000000 
10000001 


1 0000000 
01111111 
01111110 


11111111 
00000000 
00000001 


booooooo 
11111111 

11111110 


254 
255 


-19921V 
-2.0000V 


-Z0320V 
-2.0400V 


11111110 

11111111 


00000001 
00000000 


01111110 
01111111 


10000001 
10000000 



CONV 



ANALOG INPUT 



DIGITAL OUTPUT 



Figure 1. Output Coding 




Figure 2. Timing Diagram 



TO OUTPUT PIN o 




40pF=^= 



Figure 3. Output Load 1 
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ABSOLUTE MAXIMUM RATINGS (1 > 



SYMBOL 


RATING 


VALUE 


UNIT 


POWER SUPPLY 


Vcc 


Measured to D GND 


-0.5 to +7.0 


V 


Vee 


Measured to A GND 


+ 0.5 to -7.0 


V 


A GND 


Measured to D GND 


-0.5 to +0.5 


V 


INPUT VOLTAGE 


CONV, NMINV, NLINV 


Measured to D GND 


-0.5 to Vcc +0.5 


V 


V,n .Vrt.Vrb 


Measured to A GND 


Vcc to V EE 


V 


Vrt 


Measured to V RB 


-4.0 to +4.0 


V 


OUTPUT 


Applied Voltage (2) 


Measured to D GND 


-0.5 to Vcc +0.5 


V 


Applied Current < 2 - 3 - 4 > 


Externally forced 


-3.0 to +6.0 


mA 


Short Circuit Duration 


Single output High to D GND 


1.0 


S 


TEMPERATURE 


Operating, 
Ambient 


Military 


-55 to +125 


°C 


Commercial 


0to+70 


°C 


Storage 


Military 


-65 to +150 


°C 


Commercial 


-55 to +125 


°C 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 
permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operational sec- 
tion of this specification is notimplied. Exposure to Absolute Maximum Rating conditions 
for extended periods may affect reliability. Absolute Maximum Ratings are limiting values 
applied individually while all other parameters are within specified operating conditions. 
Functional operation under any of these conditions is NOT implied. 

2. Applied voltage must be current limited to specified range. 

3. Forcing voltage must be limited to specified range. 

4. Current is specified as conventional current when flowing into the device. 
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DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


TEMPERATURE RANGE 


UNIT 


COMMERCIAL 
MIN. NOM. MAX. 


MILITARY 
MIN. NOM. MAX. 


POWER SUPPLY 


Vcc 


Positive Power Supply 




4.75 


5.0 


5.25 


4.5 


5.0 


5.5 


V 


Vee 


Negative Power Supply 




-4.9 


-5.2 


-5.5 


-4.9 


-5.2 


-5.5 


V 


Vagnd 


Analog Ground Voltage (ref D GND ) 




-0.1 





+ 0.1 


-0.1 





+ 0.1 


V 


be 


Positive Supply Current 


V cc = Max., Static* 1 ) 


- 


50 


70 


- 


60 


80 


mA 


<EE 


Negative Supply Current 


V EE = Max., StaticO) 


- 


-25 


-35 




-25 


-35 


mA 


DIGITAL INPUTS (CONV, NMINV, NUNV) 


V,L 


Input Voltage, Logic LOW* 4 * 




-0.5 


- 


0.8 


-0.5 


- 


0.8 


V 


V,H 


Input Voltage, Logic HIGH (4) 




2.0 


- 


Vcc + -1 


2.0 


- 


Vcc + .1 


V 


>IL 


Input Current, Logic LOW 


V cc = Max., V, L = 0.5 V 


_ 


- 


±10 


- 


- 


±10 


uA 


l|H 


Input Current, Logic HIGH 


V cc = Max., V IH = 2.4 V 


- 


- 


±10 


- 


- 


±10 


P A 


1, 


Input Current, Max. Input Voltage 


V cc =Max.,V l =V cc 


- 


- 


50 




- 


50 


uA 


c, 


Digital Input Capacitance <4) 


T A = +25°C, F = 1 MHz 


- 


- 


15 


- 


- 


15 


PF 


DIGITAL OUTPUTS 


l0L 


Output Current, Logic LOW 




- 


- 


4.0 


- 


- 


4.0 


mA 


•oh 


Output Current, Logic HIGH 




- 


- 


-2 


- 


- 


-2 


mA 


Vol 


Output Voltage, Logic LOW 


V cc = Min., Iql= Max. 




- 


0.5 


- 


- 


0.5 


V 


Voh 


Output Voltage, Logic HIGH 


V cc = Min., I 0H = Max. 


2.4 


- 


- 


2.4 


- 


- 


V 


'os 


Output Short Circuit Current 


V cc = Max.* 2 ) 


- 


- 


-50 


- 


- 


-50 


mA 


REFERENCE 


Vrt 


Most Positive Reference Voltage* 3 ) 




-0.1 





+ 0.1 


-0.1 





+ 0.1 


V 


Vrb 


Most Negative Reference Voltage (3) 




-1.9 


-2.0 


-2.1 


-1.9 


-2.0 


-2.1 


V 


Vrt-V rb 


Reference Voltage Range 




1.8 


2.0 


2.2 


1.8 


2.0 


2.2 


V 


Iref 


Reference Current (R T to R B ) 


Vrt-Vrb = Norn. 


- 


5 


9 


- 


6 


10 


mA 


Rref 


Reference Resistance (R T to R B ) 


V RT . Vrb = Norn. 


250 


400 


- 


200 


330 


- 


Ohm 


ANALOG INPUT 


V,N 


Input Voltage Range 




Vrb 


- 


Vrt 


Vrb 


- 


Vrt 


V 


R|N 


Equiv. Input Resistance* 4 ' 


Vrt- Vrb = Norn., V, N = V RB 


100 


- 


- 


100 


- 


- 


KOhm 


ClN 


Equiv. Input Capacitance* 4 * 


Vrt.V rb = Nom.,V, N = Vrb 


- 


- 


50 


_ 


- 


50 


pF 


'CB 


Input Const. Bias Current 


V EE = Max. 


- 


- 


10 


- 


- 


10 


uA 


T A 


Ambient Temperature, Still Air 







- 


70 


- 


- 


- 


°C 


T c 


Case Temperature 




- 


- 


- 


-55 


- 


+ 125 


°C 



NOTES: 

-1 r Worst case," all digital inputsand "outputs" LOW. 

2. Output HIGH, one pin to ground, one second duration. 

3. V RT must be more positive than V RB and the voltage reference must be within the specified range. Although the device is specified 
reference equal to 0V and -2V, the part will operate with V RT up to +2.1V. Likewise, the reference range may vary from 1.2V to 2. 

4. This parameter is guaranteed but not tested in production. 



and tested with the 
6V. 
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AC ELECTRICAL CHARACTERISTICS FOR IDT75C48 x 20 (20 MHz Version) 

Specifications over the DC Electrical range unless otherwise stated. 



SYMBOL 


PARAMETER 






TEMPERATURE RANGE 


UNIT 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP. MAX. 


MILITARY 
MIN. TYP. MAX. 


F S 


Conversion Rate 


Vcc = Min., V EE = Min. 


20 


30 


- 


20 


30 


- 


MSPS 


VwL 


CONV, Pulse Width Low* 3 ) 




18 


- 


100,000 


18 


- 


100.000 


ns 


tpWH 


CONV, Pulse Width HIGH & 




22 


- 


20,000 


22 


- 


20.000 


ns 


Wo 


Sampling Time Offset 


V cc = Min., V EE = Min. 





- 


10 





_ 


15 


ns 


Eap 


Aperture Error (4) 




- 


- 


60 


- 


- 


60 


ps 


to 


Digital Output Delay 


V cc = Min., V EE = Min., Load 1 


- 


- 


30 


- 


- 


35 


ns 


^HO 


Digital Output Hold Time 


V cc = Min., V EE = Min., Load 1 


5 


- 


- 


5 


- 


- 


ns 


Eli 


Linearity Error, Integral 


Vrt . V RB - Norn. 


1/2 LSB< 2 > 


_ 


_ 


0.2 


- 


- 


0.2 


%FS 


3/4 LSB< 2 > 


- 


- 


0.3 


- 


_ 


0.3 


%FS 


Eld 


Linearity Error, Differential 


Vrt.V rb = Norn. 


- 


- 


0.2 


- 


- 


0.2 


%FS 


CS 


Code Size ( 1 ) 




25 


100 


175 


25 


100 


175 


%Nom 


EOT 


Offset Error, Top 


V lN = midpoint of code 


- 


10 


45 


- 


10 


45 


mV 


Eob 


Offset Error, Bottom 


V| N = midpoint of code 255 


_ 


-10 


-30 


- 


-10 


-30 


mV 


T co 


Offset Error, Temperature Coefficient (4) 


Vim = V RB 


- 


- 


±20 


- 


- 


±20 


uV/°C 


BW 


Bandwidth, Full Power Input 




7 


12 


- 


5 


10 


-. 


MHz 


"^R 


. Transient Response, Full Scale* 4 ) 




- 


- 


20 


- 


- 


20 


nS 


SNR 


Signal to Noise Ratio 


20 MSPS Conversion Rate, 
10 MHz Bandwidth 
















Peak Signal/RMS Noise 


1.248 MHz Input 
2.438 MHz Input 


54 
53 


56 
56 


_ 


53 
52 


55 
55 


- 


dB 
dB 


RMS Signal/RMS Noise 


1.248 MHz Input 
2.438 MHz Input 


45 
44 


47 
47 


-. 


44 
43 


46 
46 


_ 


dB 
dB 


NPR 


Noise Power Ratio 


DC to 8 MHz White Noise 
Bandwidth 4 Sigma Loading 
1.248 MHz Slot 
20 MSPS Conversion Rate 


36.5 


39 




36.5 


39 




dB 


DP 


Differential Phase Error 


F s =4xNTSC 


- 


.5 


1 


- 


.5 


1 


Degree 


DG 


Differential Gain Error 


F s = 4 x NTSC 


- 


1 


2 


- 


1 


2 


% 



NOTES: 

1. Guarantees no missing codes. 

2. See the ordering information section regarding the part number designation. 

3. No damage to the part will occur if Max. times are exceeded. See the Convert Section for more information about the Conv Max. time limitations. 

4. This parameter is guaranteed but not tested in production. 




S11-29 



IDT75C48 FLASH A/D CONVERTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS FOR IDT75C48 x 30 (30 MHz Version) 

Specifications over the DC Electrical range unless otherwise stated. 



SYMBOL 


PARAMETER 






TEMPERATURE RANGE 


UNIT 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP. MAX. 


MILITARY 
MIN. TYP. MAX. 


Fs 


Conversion Rate 


Vcc = Min.,V E E = Min. 


30 


40 


- 


30 


40 


- 


MSPS ; 


Wi- 


CONV, Pulse Width Low 




14 


- 


100,000 


14 


- 


100,000 


ns 


tpWH 


CONV, Pulse Width HIGH 




14 


- 


20,000 


14 


- 


20,000 


ns 


Wo 


Sampling Time Offset 


V cc = Min.. V EE - Min. 





- 


10 





- 


15 


ns 


Eap 


Aperture Error (4) 




- 


- 


60 


- 


- 


60 


ps 


t D 


Digital Output Delay 


V cc = Min., V EE = Min., Load 1 


- 


- 


25 


- 


- 


28 


ns 


*H0 


Digital Output Hold Time 


V cc = Min., V EE = Min., Load 1 


5 


- 


- 


5 


- 


- 


ns 


Eii 


Linearity Error, Integra) 


V RT ,V n B -Norn. 


3/4 LSB< 2 > 


- 


- 


0.3 


- 


- 


0.3 


%FS 


1 LSB< 2 > 


- 


- 


0.4 


- 


- 


0.4 


%FS 


Eld 


Linearity Error, Differential 


V RT .V RB - Norn. 


- 


- 


0.2 


- 


- 


0.2 


%FS 


CS 


Code Size* 1 ) 




25 


100 


175 


25 


100 


175 


%Nom 


Eot 


Offset Error, Top 


V| N = midpoint of code 


- 


10 


45 


- 


10 


45 


mV 


Eob 


Offset Error, Bottom 


V tN = midpoint of code 255 


- 


-10 


-30 


- 


-10 


-30 


mV 


Tco 


Offset Error, Temperature Coefficient {4) 


V, N =V RB 


- 


- 


±20 






±20 


' uV/°C 


BW 


Bandwidth, Full Power Input 




10 


13 


- 


8 


10 


■ - 


MHz 


Ttr 


; Transient Response, Full Scale (4) 




- 


- 


20 






20 


nS 


SNR 


Signal to Noise Ratio 


30 MSPS Conversion Rate, 
15 MHz Bandwidth 
















Peak Signal/RMS Noise 


5 MHz Input 
10 MHz Input 


50 
49 


53 
52 


— 


49 
48 


53 
52 


- 


dB 
dB 


RMS Signal/RMS Noise 


5 MHz Input 
10 MHz Input 


41 
40 


44 
43 


- 


40 
39 


44 
43 


- 


dB 
dB 


NPR 


Noise Power Ratio 


DC to 15 MHz White Noise 
Bandwidth 4 Sigma Loading 
5 MHz Slot 
30 MSPS Conversion Rate 














dB 


DP 


Differential Phase Error 


F s = 4 x NTSC 


- 


.5 


1 


- 


.5 


1 


Degree 


DG 


Differential Gain Error 


F s = 4 x NTSC 


- 


1 


2 


- 


1 


2 


% 



NOTES: 

1 . Guarantees no missing codes. 

2. See the ordering information section regarding the part number designation. 

3. No damage to the part will occur if Max. times are exceeded. See the Convert Section for more information about the Conv Max. time limitations. 

4. This parameter is guaranteed but not tested in production. 
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CALIBRATION 

The calibration of the IDT75C48 involves the setting of the 1st 
and 255th comparator thresholds to the desired voltages. This is 
done by varying the top and bottom voltages on the reference re- 
sistor chain, Vrt and Vrb, to compensate for any internal offsets. 
Assuming a nominal OV to -2V reference range, apply -0.0039V (1/2 
LSB from 0V) to the analog input, continuously strobe the device 
and adjust Vrt until the converter output toggles between the 
codes of and 1. To adjust the 255th comparator, apply -1.996V 
(1/2 LSB from -2V) to the analog input and adjust Vrb until the con- 
verter output toggles between the codes 254 and 255. 

The offset errors are caused by the parasitic resistance between 
the package pins and the actual resistor chain on chip and are 
shown as R1 and R2 in the Functional Block Diagram. The offset 
errors, Eot and Eob are specified in the AC Electrical Characteris- 
tics Table and indicate the degree of adjustment needed. 

The previously described calibration scheme requires that both 
ends of the reference resistor chain be adjustable, i.e., be driven by 
operational amplifiers. A simpler method is to connect the top of 
the resistor chain, RT, to analog ground or 0V and to adjust this end 
of the range with the input buffer offset control. The offset error at 
the bottom of the resistor chain results in a slight gain error, which 
can be compensated for by varying the voltage applied to RB. This 
is a preferred method for gain adjustment since it is not in the input 
signal path. See Figure 4 for a detailed circuit diagram of this 
method. 



TYPICAL INTERFACE 

Figure 4 shows a typical application example for the IDT75C48. 
The analog input amplifier is a bipolar wideband operational am- 
plifier whose low impedance output directly drives the A/D Con- 
verter. The input buffer amplifier is configured with a gain of minus 
two which will convert a standard video input signal (1V p-p) to the 
recommended 2V converter input range. All five V t N pins are con- 
nected together as close to the package as possible and the input 
buffer feedback loop is closed at this point. Bipolar inputs, as well 
as the calibration of the reference top, are accomplished using the 
offset control. A band-gap reference is used to provide a stable 
voltage for both the offset and gain control. A variable capacitor in 
the input buffer feedback loop allows optimization of either the step 
or frequency response and may be replaced by a fixed value in the 
final version of the printed circuit board. 

To ensure operation to the rated specifications, proper decou- 
pling is needed. The bypass capacitors should be located close to 
the chip with the shortest lead length possible. Massive ground 
planes are recommended. If separate digital and analog ground 
planes are used, they should be connected together at one point 
close to the IDT75C48. 

The bottom reference voltage, V RB , is supplied by an inverting 
amplifier buffered by a PNP transistor. The transistor provides a 
low impedance source and is necessary to provide the current 
flowing through the resistor chain. The bottom reference voltage 
may be adjusted to cancel the gain error introduced by the offset 
voltage, Eob , as discussed in the calibration section. 
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PARTS LIST 


R1 


o.on 


R2 


80.7X1 


R3 


1KH 


R4 


2Kfi 


R5 


220H 


R6 


2KO 


R7 


1KH 


R8 


2KO 


R9 


2KH 


R10 


10KH 


R11 


20KH 


R12 


2711 


C1-C4 


IOjjiF 


C5-C14 


O.I^lF 


C15 


1-6pF Variable 


U1 


IDT75C48 


U2 


HA-2539-5 


U3 


UA741C 


U4 


LM313 


Q1 


2N2907 


L1.L2 


Ferrite Bead 



C14 = 
Figure 4. Application Example 



I 



RT 



10K< 



2K, 




10K< 



_RM. 

t — V\AH 

500 Q 



RB 



-2.00V • 



IDT75C48 



Figure 5. Mid-Point Adjust 
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ORDERING INFORMATION 



IDT 



XXXX 



X 



Device Type Power Speed Package 



Process/ 

Temperature 

Range 



BLANK Commercial (0°C to +70°C) 

B Military (-55°C to +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic DIP 

D CERDIP (600 mil) 

L Leadless Chip Carrier 

SO Small Outline IC 

20 MHz 

I 30 MHz 

S Standard Power, 1/2 LSB Integral Linearity 

SB Standard Power, 3/4 LSB Integral Linearity 

SC Standard Power, 1 LSB Integral Linearity 

I 75C48 Flash A/D Converter 
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IDT 75C58 



FEATURES: 

• 8-bit resolution 

• 30 MSPS conversion rate 

• Overflow Output 

• Low power consumption: 500mW 

• Guaranteed no missing codes 

• Power-Down mode 

• Extended analog input range 

• On-chip EDO (Error Detection and Correction) 

• Tri-state outputs 

• Improved output logic HIGH drive, no pull-up needed 

• No sample and hold required 

• Differential Phase = 1 Degree 
© Differential Gain = 2% 

• TTL-compatible 

• Available in 28-pin CERDIP and Plastic DIP or LCC 

• Military product is compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT75C58 is a 30 MegaSample per Second (MSPS), fully 
parallel, 8-bit Flash Analog to Digital Converter. The wide input 
analog bandwidth of 10MHz permits the conversion of analog in- 
put signals with full-power frequency components up to this limit 
with no input sample and hold. Low power consumption due to 
CEMOS™ processing virtually eliminates thermal considerations. 
The IDT75C58 is available in 28-pin plastic and hermetic DIPs and 
a 28-pin LCC. 

The IDT75C58 consists of a reference voltage generator, 256 
comparators, encoding and EDC (Error Detection and Correction) 
logic and an output data register. A single clock starts the conver- 
sion process and controls all internal operations. An additional 
comparator detects an Overflow condition (V )N more positive than 
Full-Scale + 1 LSB) and activates the OVFL output. This output, to- 
gether with two output enable inputs (OE1 and OE2), allow the 
stacking of two IDT75C58s for 9-bit resolution with no external 
components. 

The IDT75C58 military Flash A/D Converters are manufactured 
in compliance with the latest revision of MIL-STD-883, Class B, 
making them ideally suited to military temperature applications 
demanding the highest level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



CONV- 
E- 



R1 
R 
R 
R 

R 

R/2« 
R/2: 

R 

R 
R 
R2 ; 






■■--^ 



^ 



D^- 



^> 



256 TO 9 

ENCODE 

+ EDC 



OVFL 



LATCH 



5E1 ■ 
OE2 



256 DIFFERENTIAL 
COMPARATORS 



D - D 7 , OVFL 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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PIN CONFIGURATIONS 




(LSB) 



INDEX- 



Dgnd 


tJ6 






V 


Vcc 


he 








Vee 


t]7 








Vee 


be 






L28-1 


Vee 


ba 








Vcc 


bio 








Dgnd 


b 11 












12 


13 


14 15 16 17 18 

n n n n n 






u_ 
> 

o 


Q Q Q m i 8 

£§* 

LCC Q° 
TOP VIEW 
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GENERAL INFORMATION 

The IDT75C58 has four functional sections: a comparator array, 
a reference voltage generator, encoding logic with EDC and output 
logic. The comparator array compares the input signal with 256 ref- 
erence voltages to produce an N - of - 256 code. This is sometimes 
called a "Thermometer" code because all of the comparators with 
their reference voltage less than the input signal will be "on" while 
those with their reference above the input will be "off". 

The reference voltage generator consists of a string of precisely 
matched resistors which generate the 256 voltages needed by the 
comparators. The voltages at the ends of the resistor string set the 
maximum and minimum conversion range and are typically 0V 
and -2V, respectively. 

Included in the encoding function is Error Detection and Correc- 
tion logic which ensures that a corrupted Thermometer code is 
correctly encoded. 

The output logic latches and holds the data constant between 
samples. The output timing is designed for an easy interface to 
external latches or memories using the same clock as the ADC. 

POWER 

The IDT75C58 requires two power supply voltages, Vcc and 
Vee. Typically, Vee - -5.0V and Vcc = +5.0V. Two separate 
grounds are provided, Agnd and Dgnd, the analog and digital 
grounds. The difference between Agnd and Dgnd must not exceed 
± 0.1V and all power and ground pins must be connected. 

REFERENCE 

The IDT75C58 converts analog input signals that are within the 
range of the reference (Vrb < Vin < Vrt ) into digital form. Vrb (Ref- 
erence Bottom) and Vrt (Reference Top) are applied across the 
reference resistor chain and both must be within the range of 
+ 2.1V to -2.1V. In addition, the voltage applied across the refer- 
ence resistor chain (Vrt-Vrb) must be between 1 .8V and 2.2V, with 
Vrt more positive than Vrb. Nominally , Vrt - 0.0V and Vrb = -2.0V. 

The IDT75C58 provides a midpoint tap, RM, which allows the 
converter to be adjusted for optimum linearity or a non-linear trans- 
fer function. Adjustment of RM is not necessary to meet the linearity 
specification. Figure 6 shows a circuit which will provide approxi- 
mately 1/2 LSB adjustment to the midpoint. The characteristic im- 
pedance of RM is about 170Q and this node should be driven from 
a low impedance source. Any noise introduced at this point will 
couple directly into the resistor chain, seriously affecting 
performance. 



Due to the unavoidable coupling with the clock and the input 
signal, R T and R B should provide low AC impedance to ground. 
For applications with a fixed reference, a bypass capacitor is 
recommended. 

CONTROL 

Two function control pins, OE1 and OE2 control the outputs with 
the function shown in Table 1 . 

IBAdj 

An analog control pin, IB Adj, controls the bias current in the 
comparators. Normally, this pin is connected to analog ground. To 
reduce the quiescent current, a "power-down" mode, IB Adj may 
be connected to Vee. For somewhat better analog performance 
at higher input frequencies, IB Adj may be connected to a voltage 
between Agnd and Vcc. 

CONVERT 

The IDT75C58 begins a conversion with every rising edge of the 
convert signal, CONV. The analog input signal is sampled on the 
rising edge of CONV, while the outputs of the comparators are en- 
coded on the falling edge. The next rising edge latches the en- 
coder output which is presented on the output pins. 

The input sample is taken within 15ns of the rising edge of 
CONV. This is called tsTo or the Sampling Time Offset. This delay 
varies by a few nanoseconds from part to part and as a function of 
temperature, but the short term uncertainty or jitter is less than 
60ps. If the maximum CONV pulse width HIGH time (tpwH) is ex- 
ceeded, the accuracy of the input sample may be impaired. The 
maximum CONV pulse width LOW time (tpwL ) may be exceeded, 
but the digital output data for the sample taken by the previous ris- 
ing edge of CONV will be meaningless. It is recommended that 
CONV be held LOW during longer periods of inactivity. 

The digital output data is presented at to, the Digital Output De- 
lay Time, after the next rising edge of CONV. Previous output data 
is held forthetHo (Output Hold Time) after the rising edge of CONV 
to allow for non-critical timing in the external circuitry. This means 
that the data for sample N is acquired while the converter is taking 
sample N + 2. 
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ANALOG INPUT 

The IDT75C58 uses strobed, auto-zeroing, latching compara- 
tors. Both analog input pins must be connected together as close 
to the package as possible. The input signal must remain within the 
range of Vcc to Vee to prevent damage to the device. 



If the analog input signal is within the reference voltage range, 
the output will be a binary number between and 255. An input sig- 
nal below Vrb will yield a full-scale (all outputs low) output while an 
input above Vrt will cause an OVFL output. 



STEP 


RANGE 


OUTPUT 


OVFL 




-2.0000V FS 
7.8125mV/Step 


-2.0480V FS 
8.000mV/Step 






256 
255 
254 

129 
128 
127 

001 
000 


O.OOOOV 
-0.0078V 
-0.01 56V 

-0.9961V 
-1.0039V 
-1.0118V 

-1.9921V 
-2.0000V 


O.OOOOV 
-0.0080V 
-0.0160V 

-1.0160V 
-1.0240V 
-1.0320V 

-2.040V 
-2.048V 


11111111 
11111111 
11111110 

10000000 
01111111 
01111110 

00000001 
00000000 


1 







o 






CONV 



ANALOG INPUT 



DIGITAL OUTPUT 



Figure 1. Output Coding 




Figure 2. Timing Diagram 



OTT, OE2 



Dp ,D 7 
OVFL 



x~~x 



l « tHZ ' tL2 . 



*- t ZH , tzi **■ 



> "< 



81 0O. 



To Output Pin O- 



Figure 3. Output, Enable/Disable Timing 



-W- 



40pF=|= Jf 1N3062 

• 3' 



OE1 


OE2 


D -D 7 


OVFL 





1 


Valid 


Valid 


1 


1 


High Z 


Valid 


X 





High 2 


HighZ 



Table 1. Function Control 



Figure 4. Output Load 1 
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ABSOLUTE MAXIMUM RATINGS < 1 > 



SYMBOL 


RATING 


VALUE 


UNIT 


POWER SUPPLY 


Vcc 


Measured to D GND 


-0.5 to +7.0 


V 


Vee 


Measured to A GND 


-0.5 to -7.0 


V 


Agnd 


Measured to D GND 


-0.5 to +0.5 


V 


INPUT VOLTAGE 


CONV, OET.OE2 


Measured to D GND 


-0.5 to Vcc +0.5 


V 


Vin.Vrt.Vrb 


Measured to A GND 


Vcc to V EE 


V 


Vrt 


Measured to Vrb 


-4.0 to +4.0 


V 


OUTPUT 


Applied Voltage (2) 


Measured to D GND 


-0.5 to V C c +0.5 


V 


Applied Current <*■ 3 - 4 > 


Externally forced 


-3.0 to +6.0 


mA 


Short Circuit Duration 


Single output High to D GND 


1.0 


S 


TEMPERATURE 


Operating, 
Ambient 


. Military 


-55 to +125 


°C 


Commercial 


0to+70 


°C 


Storage 


Military 


-65 to +150 


°c 


Commercial 


-55 to +125 


°c 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 
permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operational sec- 
tion of this specification is not implied. Exposure to Absolute Maximum Rating conditions 
for extended periods may affect reliability. Absolute Maximum Ratings are limiting values 
applied individually while alt other parameters are within specified operating conditions. 
Functional operation under any of these conditions is NOT implied. 

2. Applied voltage must be current limited to specified range. 

3. Forcing voltage must be limited to specified range. 

4. Current is specified as conventional current when flowing into the device. 
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DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


TEMPERATURE RANGE 


UNIT 


COMMERCIAL 
MIN. NOM. MAX. 


MILITARY 
MIN. NOM. MAX. 


POWER SUPPLY 


Vcc 


Positive Power Supply 




4.75 


5.0 


5.25 


4.5 


5.0 


5.5 


V 


Vee 


Negative Power Supply 




-4.75 


-5.2 


-5.5 


-4.5 


-5.2 


-5.5 


V 


V AGND 


Analog Ground Voltage (ref D GND ) 




-0.1 





+ 0.1 


-0.1 





+ 0.1 


V 


'cc 


Positive Supply Current 


V cc = Max., Static (1) 


- - 


50 


70 


- 


60 


80 


mA 


"ee 


Negative Supply Current 


V EE = Max., StaticO) 




-15 


-25 


- 


-15 


-25 


mA 


DIGITAL INPUTS (CONV, NMINV, NLINV) 


V|L 


Input Voltage, Logic LOWW 




-0.5 


- 


0.8 


-0.5 


- 


0.8 


V 


V|H 


Input Voltage, Logic HIGH< 4 > 




2.0 


- 


Vcc + .l 


2.0 


- 


Vcc + -1 


V 


IlL 


Input Current. Logic LOW 


V cc = Max.. V, L = 0.5 V 


- 


- 


±10 


- 


- 


±10 


uA 


llH 


Input Current, Logic HIGH 


V cc = Max., V| H = 2.4 V 


- 


- 


±10 


- 


- 


±10 


uA 


l| 


Input Current, Max. Input Voltage 


V cc = Max., V, = V cc 




- 


50 


-■' 


- 


50 


uA 


Ci 


Digital Input Capacitance^) 


T A = + 25°C, F = 1 MHz 


- 


- 


15 


- 


- 


15 


pF 


DIGITAL OUTPUTS 


l0L 


Output Current, Logic LOW 


V cc = Min.. y = 0.4 V 


- 


- 


4.0 


_ 


- 


4.0 


mA 


•oh 


Output Current, Logic HIGH 


V cc = Min., V = 2.4 V 


- 


- 


-2 


- 


- 


-2 


mA 


loz 


Output High Z Current < 4 > 


V cc = Max. 


- 


5 


- 


- 


5 


- 


uA 


VOH 


Output Voltage, Logic HIGH 


V cc = Min., I 0H = Max. 


2.4 


- 


- 


2.4 


- 


- 


V 


Vol 


Output Voltage, Logic Low 


Vcc = Min., I l= Max. 


- 


- 


0.5 


- 


_ 


0.5 


V 


'os 


Output Short Circuit Current 


V cc = Max.(2) 


- 


_ 


-50 


- 


- 


-50 


mA 


REFERENCE 


Vrt 


Most Positive Reference Voltaget 3 ) 




-0.1 





+ 0.1 


-0.1 





+ 0.1 


V 


Vrb 


Most Negative Reference Voltage (3) 




-1.9 


-2.0 


-2.1 


-1.9 


-2.0 


-2.1 


V 


Vrt-V R b 


Reference Voltage Range 




1.8 


2.0 


. 2.2 


1.8 


2.0 


2.2 


V 


■ref 


Reference Current (R T to R B ) 


Vrt.V rb = Norn. 


- 


5 


9 


- 


6 


10 


mA 


Rref 


Reference Resistance (R T to R B ) 


Vrt.Vrb = Norn. 


250 


400 


- 


220 


330 


- 


Ohm 


ANALOG INPUT 


V,N 


Input Voltage Range 




Vrb 


- 


Vrt 


Vrb 


- 


Vrt 


V 


R IN 


Equiv. Input Resistance ( 4 ) 


Vrt-Vrb = Nom.,V, N = V RB 


100 


_ 


- 


100 


- 


- 


KOhm 


C|N 


Equiv. Input Capacitance* 4 * 


Vrt.Vrb = Norn., Vin = Vr B 


- 


- 


50 


- 


- 


50 


PF 


'cB 


Input Const. Bias Current 


V EE = Max. 


- 


- 


10 


- 


- 


10 


uA 


T A 


Ambient Temperature, Still Air 







- 


70 


- 


- 


- 


°C 


T c 


Case Temperature 




- 


- 




-55 


-■■ 


+ 125 


°c 



NOTES: 

1 . Worst case, all digital inputs and outputs LOW. 

2. Output HIGH, one pin to ground, one second duration. 

3. Vrt must be more positive than V RB and the voltage reference must be within the specified range. Although the device is specified and tested with the 
reference equal to 0V and -2V, the part will operate with V RT up to +2.1V. Likewise, the reference range may vary from 1.2V to 2.6V. 

4. This parameter is guaranteed but not tested in production. 
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AC ELECTRICAL CHARACTERISTICS FOR IDT75C58 x 20 (20 MHz Version) 

Specifications over the DC Electrical range unless otherwise stated. 



SYMBOL 


PARAMETER 






TEMPERATURE RANGE 


UNIT 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP. MAX. 


MILITARY 
MIN. TYP. MAX. 


F s 


Conversion Rate 


V cc = Min., V EE = Min. 


20 


30 


- 


20 


30 


- 


MSPS 


Wl 


CONV, Pulse Width Low< 4 > 




18 


- 


100,000 


18 


- 


100,000 


ns . 


Wh 


CONV, Pulse Width HIGH < 4 > 




22 


- 


20,000 


22 


- 


20,000 


ns 


tsTO 


Sampling Time Offset 


V cc = Min., V EE = Min. 





_ 


10 





_ 


15 


. ns 


Eap 


Aperture Error <5) 






- 


60 


- 


- 


60 


ps 


to 


Digital Output Delay 


V cc = Min., V EE = Min., Load 1 


- 


- 


30 




- 


35 


ns 


t|HO 


Digital Output Hold Time 


V cc = Min., V EE = Min., Load 1 


5 


- 


- 


5 


-. 


- 


ns . 


t H Z 


Output Disable Time from High< 5 > 


V cc = Min., V EE = Min., Load 1 


- 


5 


10 




5 


10 


ns 


tLZ 


Output Disable Time from Low (5) 


V cc = Min., V EE = Min., Load 1 


- 


5 


10 


-.. 


5 


10 


ns 


t Z H 


Output Enable Time to High' 5 ) 


V cc = Min., V EE = Min., Load 1 


- 


12 


18 


- 


12 


- 


ns 


ta. 


Output Enable Time to Low (5) 


V cc = Min., V EE = Min., Load 1 


- 


12 


18 


- 


12 


18 


ns 


E L i 


Linearity Error, Integral 


V RT ,V RB - Norn. 


1/2 LSB(2) 


- 


- 


0.2 


- 




0.2 


%FS ; 


3/4LSB( 2 ) 


- 


-■ 


0.3 


- 


■- 


0.3 


%FS 


Eld 


Linearity Error, Differential 


V RT ,V RB = Nom. 


- 


_ 


0.2 


- 


_ 


0.2 


%FS 


CS 


Code Size (1) 




25 


100 


175 


25 


100 


175 


%Nom 


Eot 


Offset Error, Top 


V| N = midpoint code 255 


- 


10 


20 


- 


10 


20 


mV 


E OB 


Offset Error, Bottom 


V )N = midpoint code 


- 


-10 


-20 


- 


-10 


-20 


mV 


E 00 


Offset Error, OVFL< 3 > . 


V,n=V rt 


-6 





6 


-6 


. 


6 


mV 


"to 


Offset Error, Temperature Coefficient (5 > 


V, N = V RB 


- 


- 


±20 


- 


- 


±20 


uV/°C 


BW 


Bandwidth, Full Power Input 




7 


12 


. - 


5 


10 


- 


MHz 


"fa 


Transient Response, Full Scaled 






- 


20 


- 


- 


20 


nS 


SNR 


Signal to Noise Ratio 


20 MSPS Conversion Rate, 
10 MHz Bandwidth 
















Peak Signal/RMS Noise 


1.248 MHz Input 
2.438 MHz Input 


54 
53 


56 
56 


- 


53 
52 


55 
55 


: 


dB 
dB 


RMS Signal/RMS Noise 


1.248 MHz Input 
2.438 MHz Input 


45 
44 


47 
47 


~ 


44 
43 


46 
46 


_ 


dB 
dB 


NPR 


Noise Power Ratio 


DC to 10 MHz White Noise . 
Bandwidth 4 Sigma Loading 
1.248 MHz Slot 
20 MSPS Conversion Rate 


36.5 


39 




36.5 


39 




dB 


DP 


Differential Phase Error 


F s = 4 x NTSC 




.5 


1 


- 


.5 


1 


Degree 


DG 


Differential Gain Error 


F s = 4 x NTSC 


- 


1 


2 


- 


1 


2 


% 




NOTES: 

1 . Guarantees no missing codes. 

2. See the ordering information section regarding the part number designation. 

3. A OmV offset means 1 LSB above the 255th code threshold. 

4. No damage to the part will occur if the Max. times are exceeded. See the Convert section for more information about the Conv Max. time limitations. 

5. This parameter is guaranteed but not tested in production. 
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AC ELECTRICAL CHARACTERISTICS FOR IDT75C58 x 30 (30 MHz Version) 

Specifications over the DC Electrical range unless otherwise stated. 



SYMBOL 


PARAMETER 






TEMPERATURE RANGE 


UNIT 


TEST CONDITIONS 


COMMERCIAL 
MIN. TYP. MAX. 


MIN. 


MILITARY 
TYP. MAX. 


F s 


Conversion Rate 


V C c = Min., V EE = Min. 


30 


40 


- 


30 


40 


- 


MSPS 


*PWL 


CONV, Pulse Width Low< 4 > 




14 


- 


100,000 


14 


- 


100,000 


ns 


Wh 


CONV, Pulse Width HIGH (4) 




14 


- 


20.000 


14 


- 


20,000 


ns 


Wo 


Sampling Time Offset 


V cc = Min., V EE = Min. 





-■ 


10 





- 


15 


ns 


Eap 


Aperture Error (5) 




- 


- 


60 


- 


- 


60 


ps 


t D 


Digital Output Delay 


V cc = Min., V EE = Min., Load 1 


- 


- 


25 


- 


- 


28 


ns 


*HO 


Digital Output Hold Time 


V C c = Mi n - v ee = Min., Load 1 


5 


- 


- 


5 


. - 


- 


ns 


tHZ 


Output Disable Time from High* 5 * 


Vcc = M ' n -- v ee = M' n -> Load 1 


- 


5 


- 


- 


5 


- 


ns 


tLZ 


Output Disable Time from Low< 5 > 


Vcc = Min., V EE = Min., Load 1 


- 


5 


- 


- 


5 


- 


ns 


tzH 


Output Enable Time to High< 5 ) 


V cc = Min., V EE = Min., Load 1 


- 


12 


- 


- 


12 


- 


ns 


t ZL 


Output Enable Time to Low <5) 


V cc = Min., V EE = Min., Load 1 


- 


12 


■- 


- 


12 


- 


ns 


Eu 


Linearity Error, Integral 


Vrt . V RB - Norn. 


3/4 LSB(2) 


- 


- 


0.3 


- 


- 


0.3 


%FS 


1 LSB (2) 


- 


- 


0.4 


- 


- 


0.4 


%FS 


E LD 


Linearity Error, Differential 


V RT' V RB =N ° m - 


- 


- 


0.2 


- 


- 


0.2 


%FS 


cs 


Code Size (i) 




25 


100 


175 


25 


100 


175 


%Nom 


E 0T 


Offset Error, Top 


V |N = midpoint code 255 


- 


10 


45 


- 


45 


20 


mV 


^OB 


Offset Error, Bottom 


V lN = midpoint code 


_ 


-10 


-30 


- 


-30 


-20 


mV 


E 00 


Offset Error, OVFL< 3 > 


V, N = V RT 


-6 





6 


-6 





6 


mV 


^CO 


Offset Error, Temperature Coefficient (5) 


v, N = v RB 


- 


- 


±20 


- 


- 


±20 


uV/°C 


BW 


Bandwidth, Full Power Input 




10 


13 


- 


8 


10 


'- 


MHz 


^R 


Transient Response, Full Scale (5) 




- 


- 


20 


- 


- 


20 


nS 


SNR 


Signal to Noise Ratio 


30 MSPS Conversion Rate, 
15 MHz Bandwidth 
















Peak Signal/RMS Noise 


5 MHz Input 
10 MHz Input 


50 
49 


53 
52 


_ 


49 
48 


53 
52 


- 


dB 
dB 


RMS Signal/RMS Noise 


5 MHz Input 
10 MHz Input 


41 
40 


44 
43 


_ 


40 
39 


44 
43 


_ 


dB 
dB 


NPR 


Noise Power Ratio 


DC to 15 MHz White Noise 
Bandwidth 4 Sigma Loading 
5 MHz Slot 
30 MSPS Conversion Rate 














dB 


DP 


Differential Phase Error 


F s = 4 x NTSC 


- 


.5 


1 


- 


.5 


1 


Degree 


DG 


Differential Gain Error 


F s = 4 x NTSC 


- 


1 


2 


- 


1 


2 


% 



NOTES: 

1 . Guarantees no missing codes. .. ....... 

2. See the ordering information section regarding the part number designation. 

3. A OmV offset means 1 LSB above the 255th code threshold. 

4. No damage to the part will occur if the Max. times are exceeded. See the Convert section for more information about the Conv Max. time limitations. 

5. This parameter is guaranteed but not tested in production. 
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CALIBRATION 

The calibration of the IDT75C58 involves the setting of the 1st 
and 255th comparator thresholds to the desired voltages. This is 
done by varying the top and bottom voltages on the reference re- 
sistor chain, Vrt and Vrb, to compensate for any internal offsets. 
Assuming a nominal OV to -2V reference range, apply -0.0039V (1/2 
LSB from 0V) to the analog input, continuously strobe the device 
and adjust Vrt until the OVFL output toggles between and 1 . To 
adjust the first comparator, apply -1.996V (1/2 LSB from -2V) to 
the analog input and adjust Vrb until the converter output toggles 
between the codes and 1 . 

The offset errors are caused by the parasitic resistance between 
the package pins and the actual resistor chain on-chip and are 
shown as R1 and R2 in the Functional Block Diagram. The offset 
errors, Eot and Eob, are specified in the AC Electrical Characteris- 
tics and indicate the degree of adjustment needed. 

The previously described calibration scheme requires that both 
ends of the reference resistor chain be adjustable, i.e. be driven by 
operational amplifiers. A simpler method is to connect the top of 
the resistor chain, R T , to analog ground or 0V and to adjust this end 
of the range with the input buffer offset control. The offset error at 
the bottom of the resistor chain results in a slight gain error which 
can be compensated for by varying the voltage applied to Rb. This 
is a preferred method for gain adjustment since it is not in the input 
signal path. See Figure 5 for a detailed circuit diagram of this 
method. 



TYPICAL INTERFACE 

Figure 5 shows a typical appl ication example for the I DT75C58. 
The analog input amplifier is a bipolar wideband operational am- 
plifier whose low impedance output directly drives the A/D Con- 
verter. The input buffer amplifier is configured with a gain of minus 
two which will convert a standard video input signal (1 V p-p) to the 
recommended 2V converter input range. Both Vin pins are con- 
nected together as close to the package as possible and the input 
buffer feedback loop is closed at this point. Bipolar inputs, as well 
as the calibration of the reference top, are accomplished using the 
offset control. A band-gap reference is used to provide a stable 
voltage for both the offset and gain control. A variable capacitor in 
the input buffer feedback loop allows optimization of either the step 
or frequency response and may be replaced by a fixed value in the 
final version of the printed circuit board. 

To ensure operation to the rated specifications, proper decou- 
pling is needed. The bypass capacitors should be located close to 
the chip with the shortest lead length possible. Massive ground 
planes are recommended. If separate digital and ground planes 
are used, they should be connected together at one point close to 
thelDT75C58. 

The bottom reference voltage, Vrb, is supplied by an inverting 
amplifier buffered by a PNP transistor. The transistor provides a low 
impedance source and is necessary to provide the current flowing 
through the resistor chain. The bottom reference voltage may be 
adjusted to cancel the gain error introduced by the offset voltage, 
Eob, as discussed in the calibration section. 
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PARTS LIST 


R1 


O.OQ 


R2 


80.70 


R3 


1KQ 


R4 


2KQ 


R5 


220O 


R6 


2K0 


R7 

R8 

R9 

R10 

R11 

R12 


1KQ 

2KQ 

2KQ 

10KQ 

20KO 

27Q 


C1-C4 

C5-C15 

C16 


10pF 
0.1pF 
1-6pF Variable 


111 
U2 
U3 
U4 


IDT75C58 
HA-2539-5 
UA741C 
LM313 


Q1 


2N2907 


L1.L2 


Ferrite Bead 



Figure 5. Application Example 



£" 



10K< 



2K, 



-2.00V - 



RT 




RM 

^ — 'WW 

500 Q 



RB 



IDT75C58 



Figure 6. Mid-Point Adjust 
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CLOCK 



ANALOG 
INPUT 



OV 



-2V 



CONV OET 

V, N OE2 

IDT75C58 



Rt 
Rb 



D0-D7 



■ OV 



CONV OE2 

Vin OET 

IDT75C58 

R T OVFL 

Rb 

D0-D7 



5V 



CLK 



LATCH 

IN8 8 



IN7 
INO 



O7 



D 8 (MSB) 
D (LSB) 



ORDERING INFORMATION 



Figure 7. Simplified 9-Bit Application 



IDT 



xxxx 



Device Type Power 



X 

Speed 



Package 



X 



Process/ 

Temperature 

Range 



BLANK Commercial <0°C to +70°C) 

B Military (-55° C to +125°C) 

Compliant to MIL-STD-883, Class B 

P Plastic Dip 

D CERDIP (600 mil) 

L LCC (450 mil square) 

SO Small Outline IC 



20 MHz 

I 30 MHz 

S Standard Power, 1/2 LSB Integral Linearity 

SB Standard Power, 3/4 LSB Intregral Linearity 

SC Standard Power, 1 LSB Integral Linearity 
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COMPLETE FLASH 
ADC DIGITIZING 
SYSTEM MODULE 



PRELIMINARY 
IDT 75MB58 



FEATURES: 

• Complete Analog to Digital Converter System 

• No External Buffer Amplifier or S/H Required 

• 20MHz Sampling Rate 

• 10MHz Full Power Analog Input Bandwidth 

• Pin Strappable Unipolar or Bipolar Input Ranges 

• External Offset and Gain Adjust 

• TTL Compatible, Three State Outputs 

• Overflow Output Flag 

• ±5V Power Supply Operation 

• 1000mW Maximum Power Dissipation 

• 24-pin, 600 mil Wide Plastic Module Construction 



DESCRIPTION: 

The IDT75MB58 is a complete, 20MSPS (Mega Samples per 
Second) Analog to Digital Converter subsystem. This module 
combines all of the components needed to digitize video speed 
analog signals (10MHz full-scale analog input bandwidth) into 
8-bit digital words. 

The IDT75MB58 module consists of a buffer amplifier, reference 
voltage generator and a 20MSPS Flash ADC all housed in surface- 
mount packages mounted on an FR4 plastic substrate. Combining 
all analog functions with the Flash ADC significantly reduces 
board space requirements as well as design costs. 
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PIN CONFIGURATION 




] BUFFER OUT 
] OFFSET ADJ 
] GAIN ADJ 
] REF2 
] REF1 
] RB 

] V EEA (-5.0V) 
] IB ADJ 
] DGND 
] CONV 
] DO(LSB) 
D1 



24-PIN DIP 
(TOP VIEW) 



DESCRIPTION 

The IDT75MB58 is a complete, 20MSPS (Mega Samples per 
Second) Analog to Digital Converter subsystem. This module 
combines all of the components needed to digitize video speed 
analog signals (10MHz full-scale analog input bandwidth) into 
8-bit digital words. 

The IDT75MB58 module consists of a buffer amplifier, reference 
voltage generator and a 20MSPS Flash ADC all housed in surface- 
mount packages mounted on an FR4 plastic substrate. Combining 
all analog functions with the Flash ADC significantly reduces 
board space requirements as well as design costs. 

GENERAL INFORMATION 

The IDT75MB58 consists of three functional blocks: The input 
buffer ampl if ier, the reference voltage generator and the Flash Ana- 
log to Digital Converter. 

For more information about the Flash ADC and the input buffer 
amplifier, refer to the IDT75C58 and Harris HA2539 data sheets. 

THEORY OF OPERATION 

The input buffer amplifier has been designed to provide flat 
response up to ~10 MHz full scale frequency. The input imped- 
ance is set at ~ 1K Ohms with an input range of 0V to + 1 V. The 
output of the amplifier is available, through a 5000 isolation resis- 
tor, as a test point or for application circuits. 

An internal 1.22V bandgap voltage reference is available to 
derive the -2.00V for the Flash ADC's reference bottom (Rb) input. 
The actual voltage input to the Rb generator may be supplied 
externally to REF2, pin 21, but is usually strapped to the internal 
reference REF1, Pin 20. 

The conversion range of the IDT75MB58 is set by the voltages 



applied to the top and bottom of the reference resistor ladder of the 
Flash ADC, Rt and Rb. Rt is internally connected to analog ground 
setting the top of the conversion range. Rb is connected to the 
reference generator as described above. The gain of the module is 
adjusted by varying Vrb. 

A conversion is initiated on every rising edge of CLK. At this ti me 
a sample is taken of the buffered analog input signal. The 255 
comparator outputs are latched and converted to binary code on 
the falling edge of CLK. Output data is presented, after a delay 
time, on the next rising edge of CLK. The easiest way to register 
the output data is on the third rising edge of CLK. The chip specifi- 
cations guarantee a hold time for easy interface to an externa! 
register. 

POWER 

The IDT75C58 requires two power supply voltages, Vcc and 
Vee. Typically, Vee = -5.0V and Vcc = +5.0V. Two separate 
ground pins are provided, AGND and DGND, however, they are in- 
ternally connected. It is recommended that a one ground system 
be maintained and both AGND and DGND be connected together 
under the device. If a two ground system is used, the analog 
ground should be connected to AGND and the digital ground to 
DGND. 

REFERENCE 

The IDT75MB58 contains all circuitry needed to generate the 
negative reference voltage for the Flash ADC. A bandgap refer- 
ence voltage, 1.22V, is available on REF1, pin 20. This voltage 
is usually strapped to the reference voltage generator input REF2, 
pin 21 . The actual voltage applied to the Flash ADC is available on 
RB, pin 19, isolated by a 50011 resistance and is typically -2.00V. 
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ANALOG INPUT 

The analog input of the IDT75MB58 drives a buffer amplifier, 
configured with a gain of -2, which drives the Flash ADC. Typi- 
cally, the analog input can accept either a unipolar to + 1V or 
bipolar ±0.5V input range. Other input ranges may be accommo- 
dated by attenuating the input signal as shown below. The equa- 
tions to determine R1 and R2 are: 



INPUT & 1 

VOLTAGE V\r 

(Vr) 




Input Attenuator 



R2 = 






ZIN-- 



1 
1000 

1000 R2 
R2 + 1000 



Where Vr is the desired input voltage range, Zin is the desired 
input impedance and 1000±1% is the constant input resistance of 
the module. 

Bipolar operation is obtained by leaving OFFSET ADJ, pin 23 
open. Conversely, unipolar operation is possible with pin 23 con- 
nected to AGND. The OFFSET AD J pin is also used to set the accu- 
racy of the system. Please refer to the calibration section for more 
details. 

The actual voltage applied to the Flash ADC is made available at - 
BUFFER OUT, pin 24, through a 500H isolation resistor. 

CONTROL 

Two function control pins, OE1 and OE2 control the outputs with 
the function shown in Table 1. These inputs determine the Hl-Z 
status of the data outputs and OVFL 

IB ADJ 

An analog control IB Adj, pin 17, controls the bias current in the 
comparators. Normally, this pin is connected to analog ground. To 
reduce the quiescent current, a "power-down" mode, IB ADJ may 
be connected to Vee. For somewhat better analog performance at 
higher input frequencies, IB ADJ may be connected to a volt- 
age between AGND and Vcc . 

CONVERT 

The IDT75MB58 begins a conversion with every rising edge of 
the convert signal, CONV. The analog input signal is sampled on 
the rising edge of CONV, while the outputs of the comparators 
are encoded on the falling edge. The next rising edge latches the 
encoder output which is presented on the output pins. 

The input sample is taken within 15ns of the rising edge of 
CONV. This is called tsra or the Sampling Time Offset. This delay 
varies by a few nanoseconds from part to part and as a function of 
temperature, but the short term uncertainty or jitter is less than 
60ps. If the maximum CONV pulse width HIGH time (tpwH) is ex- 
ceeded, the accuracy of the input sample may be impaired. The 
maximum CONV pulse width LOW time (tpwi.) may be exceeded, 



but the digital output data for the sample taken by the previous 
rising edge of CONV will be meaningless. It is recommended that 
CONV be held LOW during longer periods of inactivity. 

The digital output data is presented at tD, the Digital Output 
Delay Time, after the next rising edge of CONV. Previous output 
data is held for the t ho (Output Hold Time) after the rising edge of 
CONV to allow for non-critical timing in the external circuitry. This 
means that the data for sample N is acquired while the converter is 
taking sample N + 2. 

CALIBRATION 

The IDT75MB58 provides controls for adjusting the gain and 
offset of the system. OFFSET ADJ, pin 23, varies the DC level of the 
input buffer amplifier. When this pin is left open, a -0.5V offset is 
introduced into the buffer amplifier allowing a ±0.5V bipolar input 
signal to correctly drive the Flash ADC (translating the signal to a 
0V to -2V range). When the OFFSET ADJ pin is connected to 
AGND, no offset is introduced, accomodating a 0V to 1 V unipolar 
input signal. The OFFSET ADJ pin can also be used to adjust the 
DC accuracy of the Flash Modules. Two methods for trimming 
unipolar offset are shown in Figure 1. The simpler method, shown 
in Fig. 1a), depends on the absolute resistor stability over tem- 
perature. A more elegant approach, shown in b) reduces self-heat- 
ing and dissipates less power. 

Offset trim for Bipolar input signals is simpler and is shown in 
Fig. 2. The range of adjustment is ± 75mV or approximately 1 9LSB. 

GAIN ADJ, pin 22, varies the voltage applied to the reference 
resistor ladder of the Flash ADC, effectively varying the gain of the 
system. Note that larger gain decreases may be obtained by pad- 
ding the analog input. Atypical circuit for gain adjustment is shown 
in Figure 3 while a more stable circuit is shown in Figure 4. 



1K 



r^trs 



23 
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OFFSET ADJ 



RB 



5K 




REF1 



OFFSET ADJ 



RB 



Figure 1. Unipolar Offset Adjust Circuit 
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1K 
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Figure 2. Bipolar Offset Adjust Circuit 



Figure 3. Gain Adjust Circuit 
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Figure 4. Gain Adjust Circuit (±10%) 
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STEP 


RANGE 


OUTPUT 


OVFL 


CODE 
CENTERS 


BIPOLAR 

±0.5VFS 
3.90mV/Step 


UNIPOLAR 
0TO +1VFS 
3.90mV/Step 






256 
255 
254 

129 
128 
127 

001 
000 


-0.5000V 
-0.4961V 
-0.4922V 

-0.0039V 
O.OOOOV 
0.0039V 

0.4961V 
0.5000V 


O.OOOOV 
0.0039V 
0.0078V 

0.4961V 
0.5000V 
0.5039V 

0.9961V 
1.0000V 


11111111 
11111111 
11111110 

10000000 
01111111 
01111110 

00000001 
00000000 


1 













CONV 



ANALOG INPUT 



DIGITAL OUTPUT 



Figure 5. Output Coding 




Figure 6. Timing Diagram 



OET, OE2 



Dp , D 7 
OVFL 



)CZX 
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> < 
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Figure 7. Output, Enable/Disable Timing 



To Output Pin O- 



40pF=p 



H4- 



• 810Q 



1 N3062 



OE1 


OE2 


Do ~D 7 


OVFL 





1 


Valid 


Valid 


1 


1 


HighZ 


Valid 


X 





HighZ 


HighZ 



Table 1. Function Control 



Figure 8. Output Load 1 
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ABSOLUTE MAXIMUM RATINGS < 1 > 



SYMBOL 


RATING 


VALUE 


UNIT 


POWER SUPPLY 


Vcc 


Measured to A GND 


-0.5 to +7.0 


V 


v EE 


Measured to A GND 


+ 0.5 to -7.0 


V 


INPUT VOLTAGE 


CONV, OE? p 0E2 


Measured to d gnd 


-0.5 to Vcc +0.5 


V 


V| N , REF2 


Measured to A GND 


Vcc to V EE 


V 


OUTPUT 


Applied Voltage (2) 


Measured to D GND 


-0.5 to Vcc +0.5 


V 


Applied Current {2 - 3 - 4) 


Externally forced 


-3.0 to +6.0 


mA 


Short Circuit Duration 


Single output High to D GND 


1.0 


S 


TEMPERATURE 


Operating, Ambient 


Commercial 


0to+70 


°C 


Storage 


Commercial 


-55 to +125 


°C 



NOTES: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 
permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operational sec- 
tion of this specification is not implied. Exposure to Absolute Maximum Rating conditions 
for extended periods may affect reliability. Absolute Maximum Ratings are limiting values 
applied individually while all other parameters are within specified operating conditions. 
Functional operation under any of these conditions is NOT implied. 

2. Applied voltage must be current limited to specified range. 

3. Forcing voltage must be limited to specified range. 

4. Current is specified as conventional current when flowing into the device. 
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NOTES: 

1 . Worst case, all digital inputs and outputs LOW. 

2. Output HIGH, one pin to ground, one second duration. 

3. This parameter is guaranteed but not tested in production. 



DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


TEMPERATURE RANGE 


UNIT 


MIN. 


COMMERCIAL 
NOM. 


MAX. 


POWER SUPPLY 


Vcc 


Positive Power Supply 




4.75 


5.0 


5.25 


V 


Vee . 


Negative Power Supply 




-4.75 


-5.0 


-5.5 


V 


Ice 


Positive Supply Current 


Vcc= Max., Static* 1 ' 


- 


- 


110 


mA 


Iee 


Negative Supply Current 


V EE = Max., Static* 1 ) 


- 


- 


-70 


mA 


DIGITAL INPUTS (CONV, OE1, OE2) 


V|L 


Input Voltage, Logic LOW* 3 ' 




-0.5 


- 


0.8 


V 


V| H 


Input Voltage, Logic HIGH (3) 




2.0 


- 


Vcc + .1 


V 


IlL 


Input Current, Logic LOW 


V cc = Max., V| L = 0.5 V 


: - 


■■- 


±10 


uA , 


llH 


Input Current, Logic HIGH 


V cc = Max., V| H = 2.4 V 


- 


- 


±10 


uA 


l| 


Input Current, Max. Input Voltage 


V cc = Max.,V,= V cc 


- 


_ 


50 


uA 


c, 


Digital Input Capacitance* 3 ' 


T A = +25°C, F = 1 MHz 


- ■ 


- 


15 


pF 


DIGITAL OUTPUTS 


IOL 


Output Current, Logic LOW 


V cc = Min.,V = 0.4 V 


- 


- 


4.0 


mA 


'oh 


Output Current, Logic HIGH 


V cc = Min.,V = 2.4 V 


- 


- 


-2 


mA 


loz 


Output High Z Current (3) 


Vcc = Max. 


- 


5 


- 


uA 


VoH 


Output Voltage, Logic HIGH 


Vcc = Min., I 0H = Max. 


2.4 


- 


- 


V 


Vol 


Output Voltage, Logic Low 


vbc= Min., Iql= Max. 




- 


0.5 


V 


REFERENCE 


Vrefi 


Internal Reference Voltage 




1.22 


1.235 


1.25 


V 


Irefi 


Reference Source Current 




- 


- 


2.0 


mA 


Vrb 


RB Voltage Range 




-1.8 


-2.0 


-2.2 


V 


ANALOG INPUT 


V,N 


Input Voltage Range 


OFFSET ADJ Pin Open 


-0.5 




+ 0.5 


V 


R IN 


Input Resistance* 3 ) 




985 


1000 


1015 


KOhm 


C|N 


Input Capacitance * 3 ) 


Vrt, Vrb = Nom.,V| N = V RB 






5 


PF 


T A 


Ambient Temperature, Still Air 







- 


70 


°C 
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AC ELECTRICAL CHARACTERISTICS 

Specifications over the DC Electrical range unless otherwise stated. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


TEMPERATURE RANGE 


UNIT 


MIN. 


COMMERCIAL 
TYP. 


MAX. 


Fs 


Conversion Rate 


Vcc = Min., V EE = Min. 


20 


30 


- 


MSPS 


Wl 


CONV, Pulse Width LowW 




18 


- 


100,000 


ns 


Wh 


CONV, Pulse Width HIGH < 4) 




22 


- 


20,000 


ns 


*STO 


Sampling Time Offset 


V cc = Min.,V EE = Min. 


-5 


- 


15 


ns 


Eap 


Aperture Error {5) 




- 


- 


60 


ps 


*D 


Digital Output Delay 


Vcc = Min -- V EE = Min., Load 1 


- 


- 


30 


ns 


tHO 


Digital Output Hold Time 


V cc = Min., V EE = Min., Load 1 


5 


- 


- 


ns 


tHZ 


Output Disable Time from High (5) 


V cc = Min., V EE = Min., Load 1 


- 


5 


10 




tLZ 


Output Disable Time from Low (5 ' 


V C c = Min -. V EE = Min., Load 1 


- 


5 


10 


ns 


tzH 


Output Enable Time to High < 5 ' 


V cc = Min., V EE = Min., Load 1 


- 


12 


18 


ns 


tzL 


Output Enable Time to Low (5 > 


V cc = Min., V EE = Min., Load 1 


- 


12 


18 


ns 


Eli 


Linearity Error, Integral 


V RB = Norn. 


- 


0.2 


- 


%FS 


Eld 


Linearity Error, Differential 


V RB = Norn. 


- 


0.2 




%FS 


CS 


Code Size* 1 ) 




25 


100 


175 


%Nom 


E OSB 


Offset Error, Bipolar, Unadjusted 




-75 


- 


+ 75 


mV 


E OSU 


Offset Error, Unipolar, Unadjusted 




-60 


- 


+ 60 


mV 


Eoo 


Offset Error, OVFL< 3 ) 


V,n = V RT 


-6 





6 


mV 


BW 


Bandwidth, Full Power Input 




10 


12 


- 


MHz 


E G 


Gain Error, Unadjusted 




-8 


- 


+ 8 


%FS 


SNR 


Signal to Noise Ratio 


20 MSPS Conversion Rate, 
10 MHz Bandwidth 










RMS Signal/RMS Noise 


2.5 MHz Input 
5 MHz Input 


44 
43 


47 
47 


— 


dB 
dB 


NPR 


Noise Power Ratio 


DC to 10 MHz White Noise 
Bandwidth 4 Sigma Loading 
1.248 MHz Slot 
20 MSPS Conversion Rate 


36.5 


39 




dB 


DP 


Differential Phase Error 


F s = 4 x NTSC 


_ 


.5 


1 


Degree 


DG 


Differential Gain Error 


F s = 4 x NTSC 


- 


1 


2 


% 



NOTES: 

1 . Guarantees no missing codes. 

2. See the ordering information section regarding the part number designation. 

3. A OmV offset means 1 LSB above the 255th code threshold. 

4. No damage to the part will occur if the Max. times are exceeded. See the Convert section for more information about the Conv Max. time limitations. 

5. This parameter is guaranteed but not tested in production. 
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ORDERING INFORMATION 



IDT 



XXXX 



X 



X 



Device Type Power Speed Package 



Process/ 

Temperature 

Range 



, Blank 



-I 20 



H 75MB58 



Commercial (0°C to +70°C) 

Plastic 

MHz 

Standard Power 

Flash A/D Converter 
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INTRODUCTION TO THE ECL PRODUCTS GROUP 



The ECL Product Group is one of the newest product groups to 
be created at Integrated Device Technology, Inc. The charter of the 
group is to develop a leadership BiCMOS technology, create ECL- 
compatible products which drive and showcase that technology, 
and understand the needs of ECL users with the aim of creating 
products which more completely provide systems solutions. 

The products offered by the ECL Products Group provide the 
designer of high-speed emitter-coupled logic (ECL) systems with a 
lower-power alternative to older bipolar ECL technologies. IDT 
BiCMOS ECL memory products allow the designer to achieve 
performance levels close to bipolar equivalents, yet with less engi- 
neering time and resources devoted to heat dissipation and 
thermal design. These products are ideal for cache, control-store, 
or main memory applications in mini-supercomputer and high- 
end workstation, or pattern generation and data capture in test 
equipment. 

This revolution in performance-density is achieved by IDT 
through the development of a technology which combines high- 
speed CMOS with limited use of bipolar structures. Called 
BiCEMOS™, the technology provides greater performance in 
memory components by speeding up word-line drivers, sense 
amplifiers, and input-output buffers. Bipolar structures on-chip 
also allow the option of ECL-compatible interfaces. 

To build components with ECL interfaces in the past required 
100% bipolar circuit designs. Full bipolar designs were limited in 
density, however, by the high power dissipation of the chip: the 
level of integration available to the designer of ECL systems has 
thus been necessarily low when compared to CMOS. But in the 
past, designers looking for performance sacrificed density and 
solved power dissipation engineering problems in order to use 
bipolar ECL components. Today, BiCMOS provides the high- 
density and low cost of CMOS to ECL designers. 

Integrated Device Technology has begun its family of BiCMOS 
ECL components with the most density-intensive elements: mem- 
ory. Because memories benefit in speed from bipolar word-line 
drivers as mentioned above, larger (longer word-line) memories 
benefit most from BiCMOS. Thus, IDT has begun building Bi- 
CMOS ECL SRAMs at the 64K-bit density, and will offer products 
with ever greater levels of integration. These density enhance- 
ments will include 256K-bit memories and beyond, as well as 



memories including on-chip logic to improve their use in computer 
architectures. 

The speed of memories, measured as access time, is also im- 
proved with the development of BiCMOS. Bipolar structures speed 
up internal elements of already fast CMOS memories. Because it is 
based on, and integrated into, standard IDT CMOS, BiCMOS will 
directly receive the benefits of enhancements made in future 
CMOS technology generations. Speed improvements will be 
achieved for both BiCMOS TTL and BiCMOS ECL memories, but 
the ECL output buffer is a clear speed leader over TTL, implying 
that ECL memories will in general out-perform TTL. In a system, 
ECL logic elements out-perform TTL by as much as a factor of 
three; IDT feels that ECL will win renewed interest as an intercon- 
nect standard for high-performance systems now that BiCMOS 
allows CMOS densities at ECL speeds. 

Military applications will also benefit from BiCMOS ECLcompo- 
nents. The low-power dissipation of BiCMOS allows ECL SRAMs 
to be offered as fuly MIL-STD-883 compliant over the full -55°C to 
+ 125°C temperature range. The high density and low power will 
be ideal for high data rate applications such as RADAR, satellite 
communication, and graphics. 

The lower power dissipation of BiCMOS ECL components 
makes the job of designing with ECL much easier than with bipolar 
ECL System reliability goals are much easier to achieve because 
these components create less heat in a system. Heat dissipation 
techniques needed for system cooling benefit from a better starting 
point, reducing the amount of time and resources needed to prove 
a design. Power supply requirements are of course reduced. New 
packaging options are realized, such as plastic DIP and surface- 
mount packages. 

Integrated Device Technology believes that BiCMOS will be a 
major technology for the coming years, and is dedicated to be the 
leader. To do this we have created memory products to drive the 
technology down the learning curve to provide our customers 
cost-effective high-performance. We offer standard and leadership 
ECL products implemented in high-performance BiCMOS. We 
intend to work closely with our customers to create new standard 
products which bring more of the advantages of BiCMOS speed, 
integration, and lower power to ECL systems. 



sa 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 
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High-Speed BiCMOS ECL Self-Timed Static RAM 256K <16K x 4-Bit) S12-74 

High-Speed BiCMOS ECL Static RAM 256K (16K x 4-Bit) with Synchronous Write S12-76 

High-Speed BiCMOS ECL Static RAM 256K (16K x 4-Bit) with Synchronous Write , S12-76 

High-Speed BiCMOS ECL Static RAM 256K (64K x 4-Bit) with Conditional Write S12-78 

High-Speed BiCMOS ECL Static RAM 256K {64K x 4-Bit) with Conditional Write S12-78 




HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(64Kx1-BIT) 



PRELIMINARY 
IDT 10490 



FEATURES: 

• 65,536-words x 1-bit organization 

• Low power dissipation: 420mW (typ.) 

• Fully compatible with 10K logic level 

• Address access time: 8/10/12/15/20ns (max.) 

• Write pulse width: 6ns (min.) 

• Separate data input and output 

• JEDEC standard high-density 22-pin CERDIP 



DESCRIPTION: 

The IDT10490 is a 10K compatible 65,536-bit high-speed 
BiCEMOS ™ ECL static RAM organized as 64K x 1. 

The IDT10490 is available with address access times as fast 
as 8ns with a typical power consumption of only 420mW. This 
product offers the advantages of low-power operation, without sac- 
rificing speed, by integrating a dense high-speed CMOS static 
RAM with internal level conversion. This allows the designer to 
reduce package count in an ECL system without increasing either 
power dissipation or access time. 

Designed for very high-speed applications, the I DT1 0490 is fully 
compatible with standard ECL 10K logic levels and offers ex- 
tremely fast access times. The address access time of 8ns and 
write pulse width of 6ns assure that operations of this BiCEMOS 
partwill be as fast as those available with less dense parts requiring 
external address decoding. 

The IDT10490 is fabricated using IDT's high-performance, 
high-reliability BiCEMOS technology. Operating power dissipa- 
tion is extremely low compared with most ECL-compatible bipolar 
devices, lowering power supply and cooling requirements. 



PIN CONFIGURATIONS 


LOGIC SYMBOL 

1 


DATAqut C 


1 22 


3 Vcc 




A DATA IN 


A C 


2 21 


3 DATA )N 




A i 


Ai C 


3 20 


3 cs 




A 2 


A 2 C 


4 19 


3 WE 


— 


A 3 


A 3 C 


5 18 


3 A 15 


— 


A 4 


A 4 C 


6 D22-1 17 


3 A 14 




A 5 


A 5 £ 


7 16 


3 A 13 




A 6 


A 6 C 


8 ,15 


3 A 12 




A 7 


■ A 7 C 

A 8 C 


9 14 

10 13 


3 A„ 
3 A 10 




A 8 DATAqut 

A 9 

Ato 

An 

A 12 


Vee C 


11 12 


13 A 9 


— 








DIP 




TOP VIEW 




A 13 




— 


A 14 






A 15 






T T 










WE C3 



FUNCTIONAL BLOCK DIAGRAM 



A °-te=l 



_ A 15 -kzz: 



DECODER 



65.536-BIT 
MEMORY ARRAY 



WE ->>-| 
DATA, N 



C~3- 



H>-=o— I 



"Vcc 
-V FF 



I/O CONTROL 



■ DATA 0UT 




BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S12-1 



DSC-8001/1 



IDT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c.f = lomhz) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto+75 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


°c 


T STG 


Storage 
Temperature 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


, w 


■out 


DC Output Current (Output High) 


-50 


mA 



SYMBOL 


PARAMETER <*> 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


- 


6 


pF 


C 0UT 


Output Capacitance 


- 


6 


PF 



TRUTH TABLE < 



cs 


WE 


DATAqut 


FUNCTION 


H 


X 


L 


Deselected 


L 


H 


RAM Data 


Read 


L 


L 


L 


Write 



NOTE: N0TE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 1 ' H High> L Low ' X = 

RATI N GS may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these or any other 

conditions above those indicated in the operational sections of this 

specification is not implied, Exposure to absolute maximum rating 

conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

(V EE = -5.2V, RL = 50Q to -2.0V, T A = to + 75°C for DIP, air flow exceeding 2m/sec) 



Don't Care 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


T A 


VqH 


Output HIGH Voltage 


Yn = V IH A°rV ILB 


-1000 
-960 
-900 


' -855 


-840 
-810 
-720 


mV 


o°c 

25°C 
75°C 


Vol 


Output LOW Voltage 


V IN = V IHA° rV ILB 


-1870 
-1850 
-1830 


- 


-1665 
-1650 
-1625 


mV 


0°C 
25°C 
75° C 


V 0HC 


Output Threshold HIGH Voltage 


Mn =V IHB .orV ILA 


-1020 
-980 
-920 


- 


- 


mV 


0°C 
25°C 
75° C 


V LC 


Output Threshold LOW Voltage 


V IN =V,HB° rV lLA 


- 


- 


-1645 
-1630 
-1605 


mV 


0°C 
25°C 
75°C 


V,H 


Input HIGH Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1145 

-1105 
-1045 


- 


-840 
-810 
-720 


mV 


0°C 
25°C 
75°C 


Ml 


Input LOW Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1870 
-1850 
-1830 


- 


-1490 
-1475 
-1450 


mV 


0°C 
25° C 
75°C 


l|H 


Input HIGH Current 


V IN - V IHA 


CS 


- 


- 


220 


uA 




Others 


- 


- 


110 


IlL 


Input LOW Current 


■ V, N =V ILB 


CS 


0.5 


- 


170 


uA 


Others 


-50 


- 


90 


Iee 


Supply Current 


All inputs and outputs open 


-140 


-80 


- 


mA 





NOTE: 

1. Typical parameters are specified at V EE = -5.2V, T A = +25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
V cc (GND) 



INPUT PULSE 



0.01pF 




-0.9V 



-1.7V- 



/ 



V80% 
N < 20% 



50Q =130pF* 



t R =t F = 2.0ns typ. 



*lncludes probe and jig capacitance. 



S12-2 



1DT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ±5%, T A = to +75°C. air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST 
CONDITION 


IDT10490S8 
MIN. MAX. 


IDT10490S10 
MIN. MAX. 


IDT10490S12 
MIN. MAX. 


IDT10490S15 
MIN. MAX. 


IDT10490S20 
MIN. MAX. 


UNIT 


READ CYCLE 


Vcs 


Chip Select Access Time 


- 


J%& 


5 


5 


10 


10 


ns 


*RCS 


Chip Select Recovery Time 


- 


- : 


5 


5 


10 


10 


ns 


*AA 


Address Access Time 


- 


-^•••v. " 8 


10 


12 


15 


20 


ns 


*0H 


Data Hold from Address Change 


- 


w 


3.5 


3.5 


3.5 


3.5 


ns 



TIMING WAVEFORM OF READ CYCLE NO. 1 



C5 



\ 



DATA out 



X 



j*S0% 



TIMING WAVEFORM OF READ CYCLE NO: 2 



ADDRESS 



DATA out 



)( 



50% 



*OH 



xsx 



50% 



m 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT10490 
TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT10490 HIGH SPEED BICMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 










COMMERCIALTEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ±5%, T A = to +75°C. air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10490S8 
MIN. MAX. 


IDT10490S10 
MIN. MAX. 


IDT10490S12 
MIN. MAX. 


IDT10490S15 
MIN. MAX. 


IDT10490S20 
MIN. MAX. 


UNIT 


WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


6 


8 


10 


10 


15 


ns 


*WSD 


Data Set-up Time 


- 


o CB 








2 


3 


ns 


twSD2 (1J 


Data Set-up to WE High 




5 -:. : g ~ 


5 


5 


5 


7 


ns 


*WHD 


Data Hold Time 


- 


2 , : :::;::.-' ; :'~ 


2 


2 


3 - 


4 


ns 


*WSA 


Address Set-up Time 


*w = minimum 


: ***:*: : - 








2 


3 


ns 


*WHA 


Address Hold Time 


- 


•%: : : :: , - 


2 


2 


3 


4 


ns 


twSCS 


Chip Select Set-up Time 


- 


JXST - 








2 


3 


ns 


*WHCS 


Chip Select Hold Time 


- 


,21 - 


2 


2 


3 


4 


ns 


*WS 


Write Disable Time 


- 


" : ' : % _ 


5 


5 


10 


10 


ns 


t WR (2) 


Write Recovery Time 


- 


~ 


12 


14 


18 


23 


ns 



NOTES: 

1 . t WSD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications but this device actually only requires t WSD2 with 
respect to rising edge of WE. 

2. twR = twHA+ t Mand thus can include a full access time if addresses change while Chip Select is still low. 

TIMING WAVEFORM OF WRITE CYCLE 



c5 



ADDRESS 



DATA| N 



50% " 



WE 



DATAqut 



JE^K: 



^IX^^XX 



X 



50% 
•* — t WSD — » 



fc^£ 



XXXXXXXK 



:¥XX23 



^<^5S 
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IDT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K(64Kx 1-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ORDERING INFORMATION 



IDT 



XXXXX 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 



8 

10 
12 
15 
20 



Hs 



10490 



Commercial <0°Cto +75°C) 
CERDIP 

> Speed in Nanoseconds 

Standard Power 

64K (64K x 1-Bit) BiCMOS ECL Static RAM 



m 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(64Kx1-BIT) 
MIL-STD-883 COMPLIANT 



PRELIMINARY 
IDT10490M 



FEATURES: 

• 65,536-words x 1 -bit organization 

• Low power dissipation: 420mW (typ.) 

• Fully compatible with 10K logic level 

• Address access time: 15/20ns (max.) 

• Write pulse width: 10ns (min.) 

a Separate data input and output 

• JEDEC standard high-density 22-pin CERDIP 

• Mil-STD-883 Compliant 

• Operation over the full temperature range -55°C to + 125°C 



DESCRIPTION: 

The IDT10490 is a 10K compatible 65,536-bit high-speed 
BiCEMOS™ ECL static RAM organized as 64K x 1. It is manufac- 
tured, assembled, and tested by Integrated Device Technology, 
Inc. infull compliance with MIL-STD-883, and operates over the full 
temperature range of -55° C to + 125°C. 

The IDT10490 is available with address access times as fast 
as 15ns with a typical power consumption of only 420mW. This 
product offers the advantages of low-power operation, without sac- 
rificing ispeed, by integrating a dense high-speed CMOS static 
RAM with internal level conversion. This allows the designer to 
achieve a high-performance ECL system with dramatically lower 
: ::i: power dissipation than bipolar equivalents, reducing power supply 
: and cooling requirements. 

m Designed for very high-speed applications, the IDT10490 isfully 
compatible with standard ECL 10K logic levels and offers ex- 
tremely fast access times. Applications include cache, control 
•store, buffer, and main memory uses. The high density allows 
|fewer address-decode delays, providing better system speed over 
: smaller ECL memories. 



PIN CONFIGURATIONS 


LQ&£§YMBO[I 


DATA 0UT £ 


1 22 


3 v cc 




A^" DATA, N 


A C 


2 21 


3 DATA IN 




: -A 1 "•' 


Ai E 


3 20 


3 cs 




A 2 


A 2 C 


4 19 


3 WE 




A 3 


A 3 C 


5 18 


3 A 15 




A 4 


A 4 C 


6 D22-1 17 


3 A 14 




A 5 


A 5 C 


7 16 


3 A 13 




A 6 


A 6 C 


8 15 


3 A 12 




A 7 


A 7 C 

A 8 C 


9 14 

10 13 


3 A t1 

3 A 10 


— 


A 8 DATA 0UT 
A 9 

A 10 

An 
A 12 


Vee C 


11 12 


3 A 9 










DIP 




TOP VIEW 




A13 




— 


A 14 




~~" 


Ais 






y y 










We cs 



FUNCTIONAL BL&CK DIAGRAM 



DATA, N 




DATA out 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 
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IDT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 



MILITARY TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


RATING 


VALUE 


UNIT 


Werm 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


Ta 


Operating 
Temperature 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


w 


'out 


DC Output Current (Output High) 


-50 


mA 



SYMBOL 


PARAMETER W 


CONDITIONS 


TYP. 


UNIT 


C 1N 


Input Capacitance 


- 


6 


PF 


CqUT 


Output Capacitance 


_ 


6 


PF 



TRUTH TABLE l 



CS 


WH 


DATAqut 


FUNCTION 


H 


X 


L 


Deselected 


L 


H 


RAM Data 


Read 


L 


L 


L 


Write 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

(V E e = -5.2V, RL = 50O to -2.0V, T A = -55 to + 125°C for DIP, air flow exceeding 2m/sec) 



NOTE: 

1. H = High, L = Low, X = Don't Care 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


T A 


V H 


Output HIGH Voltage 


V IN " V IHA 0rV ILB 


-1070 
-960 
-860 


-855 


-860 
-810 
-600 


mV 


-55°C 

25° C 

+ 125°C 


v 0L 


Output LOW Voltage 


V,n = v iHAorV lLB 


-1900 
-1850 
-1800 


- 


-1690 
-1650 
-1570 


mV 


-55° C 

25°C 

+ 125°C 


V OHC 


Output Threshold HIGH Voltage 


V IN = V IHB 0rV ILA 


-1090 
-980 
-830 


- 


- 


mV 


-55°C 

25° C 

+ 125°C 


VOLC 


Output Threshold LOW Voltage 


V IN = V IHB° rV ILA 


- ■ ■■ 


"- 


-1670 
-1630 
-1550 


mV 


-55°C 

25°C 

+125°C 


V,H 


Input HIGH Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1213 
-1105 
-1005 


- 


-860 
-810 
-600 


mV 


-55° C 

25° C 

+ 125°C 


V|L 


Input LOW Voltage 


Guaranteed Input Voltage - 
High/Low for All Inputs 


-1900 
-1850 
-1800 


- 


-1515 
-1475 
-1395 


mV 


-55°C 

25° C 

+ 125°C 


'iH 


Input HIGH Current 


Vin =V tHA 


CS 


- 


- 


220 


uA 




Others 


- 


- 


110 


IlL 


Input LOW Current 


V, N =V ILB 


CS 


0.5 


_ 


170 


uA 


Others 


-50 


- 


90 


"ee 


Supply Current 


All inputs and outputs open 


-140 


-80 


- 


mA 





El 



NOTE: 

1. Typical parameters are specified at V EE ~ -5.2V, T A = +25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
V cc (GND) O 



INPUT PULSE 



-0.9V 



0.01pF 




-2.0V 



-1.7V- 

^= 30pF* 

* Includes probe and jig capacitance. 



/ 



80% 
20% 



t R =t F = 2.0ns typ. 
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IDT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 



MILITARY TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ±5%.T A = -55 to + 125°C, air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10490S15 
MIN. MAX. 


IDT10490S20 
MIN. MAX. 


UNIT 


READ CYCLE 


Ucs 


Chip Select Access Time 


- 


5 


5 


ns 


*RCS 


Chip Select Recovery Time 


- 


5 


5 


ns 


*AA 


Address Access Time 


-. 


15 


20 


ns 


*OH 


Data Hold from Address Change 


- 


3.5 


3.5 


ns 



TIMING WAVEFORM OF READ CYCLE NO. 1 



S3 



DATA out 



\ 



A 



J4T 



80% 
50% 
20% 



= t 80% 

\ 50°/i 

-A\J2 



TIMING WAVEFORM OF READ CYCLE NO. 2 



ADDRESS 



DATA out 



)( 



50% 



MX>( 



50% 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT10490 
TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


tF 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 



MILITARYTEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ±5%, T A = -55 to + 125°C, air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10490S15 
MIN. MAX. 


IDT10490S20 
MIN. MAX. 


UNIT 




t w 


Write Pulse Width 


twsA = minimum 


10 


13 


ns 


*WSD 


Data Set-up Time 


- 


2 


3 


ns 


*WSD2 


Data Set-up to WE high 


- 


5 


7 


ns 


*WHD 


Data Hold Time 


*w = minimum 


3 


4 


ns 


*WSA 


Address Set-up Time 




2 


3 


ns 


*WHA 


Address Hold Time 


- 


3 


4 - 


ns 


twscs 


Chip Select Set-up Time 


- 


2 


3 


ns 


twHCS 


Chip Select Hold Time 


- 


3 


4 


ns 


*ws 


Write Disable Time 


- 


10 


10 


ns 


t WR (1) 


Write Recovery Time 


- 


18 


23 


ns 



NOTE: 

1 . t WSD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires t WSD2 
with respect to rising edge of WE". 

2. t WR is defined as the time to reflect newly written data on the Data Outputs (Qo to Q3) when no new Address transition occurs. 

TIMING WAVEFORM OF WRITE CYCLE 



ADDRESS 



DATA. 



WE 



DATA 0UT 



3KE 



SX2S^ 



X 



50% — 



n_/ 



XXXXX5XK 



^S^S 



7<^XS 



03 
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IDT10490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K x 1-BIT) 



MILITARY TEMPERATURE RANGE 



ORDERING INFORMATION 



IDT 



xxxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Hb 



15 
20 



S 
10490 



Military {-55°C to + 125°C) 
CERDIP 



| Speed in I 



i Nanoseconds 

Standard Power 

64K (64K x 1-Bit) BiCMOS ECL Static RAM 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(64Kx1-BIT) 



PRELIMINARY 
IDT 100490 



FEATURES: 

• 65,536-words x 1 -bit organization 

• Low power dissipation: 320mW (typ.) 

• Fuily compatible with 100K logic level 

• Address access time: 8/10/12/15/20ns (max.) 

• Write pulse width: 6ns (min.) 

• Separate data input and output 

• JEDEC standard high-density 22-pin plastic DIP and CERDIP 
and 24-pin Small Outline J-Bend IC 



DESCRIPTION: 

The IDT100490 is a 100K compatible 65,536-bit high-speed 
BiCEMOS ™ ECL static RAM organized as 64K x 1. 

The IDT1 00490 is available with address access times as fast as 
8ns with a typical power consumption of only 320mW. This product 
offers the advantages of low-power operation, without sacrificing 
speed, by integrating a dense high-speed CMOS static RAM with 
internal level conversion. This allows the designer to reduce pack- 
age count in an ECL system without increasing either power dissi- 
pation or access time. 

Designed for very high-speed applications, the I DT1 00490 is 
fully compatible with standard ECL 1 00K logic levels and offers ex- 
tremely fast access times. The address access time of 8ns and 
write pulse width of 6ns assure that operations of this BiCEMOS 
part will be as fast as those available with less dense parts requiring 
external address decoding. 

The IDT100490 is fabricated using IDT's high-performance, 
high-reliability BiCEMOS technology. Operating power dissipa- 
tion is extremely low compared with most ECL-compatible bipolar 
devices, lowering power supply and cooling requirements. 



PIN CON 

DATAqut C 


FIGURATIO 


NS LOGIC SYMBOL 

I 


1 22 


J v cc 




A C 


2 21 


3 DATA IN 


A DATA IN 


A, C 


3 20 


3 cs _ 


A i 
A 2 

A 3 
A,, 


A 2 C 


4 19 


3 WE _\ 


A 3 C 


5 p22-1 18 


3 a 15 Z\ 


A 4 C 
A 5 C 


6 & 17 

7 D22 " 1 1. 


3 A 14 _ 

3 A 13 _ 


n 4 

A 5 
A 6 


A 6 C 


8 15 


3 A 12 — 


A 7 


A 7 C 


9 14 


H A„ — 


A 8 DATA 0UT 


A 8 C 


10 13 


U A 10 — 


A 9 


Vee C 


11 12 


]A 9 — 


Aio 
A n 




DIP, TOP VIEW — 


A 12 


— 


A 13 






L — 


A14 


DATAqut C 

a C 


1 24 


H V cc — 
3 DATA IN 


Al5 


2 23 


Y Y 


A, C 


3 22 


3 cs 


A 2 C 


4 21 


3 WE 


WE CS 


A 3 C 


5 20 


3 nc 




A 4 C 


6 Y24-1 19 


3 A15 




A 5 C 


7 18 


H'A 14 




A 6 C 


8 17 


□ A 13 




A 7 C 


9 16 


3 a 12 




A 8 C 


10 15 


]A„ 




NCC 


11 14 


3 A 10 




VeeC 


12 13 


3 a 9 




s 


OJ, TOP VIEW 


/ 





FUNCTIONAL BLOCK DIAGRAM 



»-&=[ 



Al5-Dfc= 
WE -t>-| 



DECODER 



65,536-BIT 
MEMORY ARRAY 



DATA,k 



CS - 



"Vcc 

-v EE 



I/O CONTROL 



■ DATAqut 




BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT100490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64Kx 1-BIT) 



COMMERCIALTEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 



(i) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto+85 


°C 


T B!AS 


Temperature 
Under Bias 


-55 to +125 


°C 


T STG 


Storage 
Temperature 


Hermetic 


-65 to +150 


*c 


Plastic 


-55 to +125 


Pt 


Power Dissipation 


1.0 


w 


'out 


DC Output Current (Output High) 


-50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


- 


6 


PF 


CqUT 


Output Capacitance 


- 


6 


pF 



TRUTH TABLE v 



es 


WE 


DATAqut 


FUNCTION 


H 


X 


L 


Deselected 


L 


H 


RAM Data 


Read 


L 


L 


L 


Write 



NOTE: 

1. H = High, L= Low, X = Don't Care 



DC ELECTRICAL CHARACTERISTICS 

(V EE = -4.5V, RL = 50Q to -2.0V, T A = to +85°C, air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


VOH 


Output HIGH Voltage 


Vin *= Viha orV lLB 


-1025 


-955 


-880 


mV 


Vol 


Output LOW Voltage 


V| N = V lHA °rV, LB 


-1810 


-1715 


-1620 


mV 


V OHC 


Output Threshold HIGH Voltage 


V| N = Vihb orV ILA 


-1035 


- 


- 


mV 


VOLC 


Output Threshold LOW Voltage 


V| N = V,hb orV ILA 


- 


- 


-1610 


mV 


Mh 


Input HIGH Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1165 


- 


-880 


mV 


V,L 


Input LOW Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1810 


- 


-1475 


mV 


'lH 


Input HIGH Current 


V IN - V IHA 


CS 


- 


- 


220 


uA 


Others 


- 


- 


110 


'lL 


Input LOW Current 


V, N =V lLB 


CS 


0.5 


- 


170 


uA 


Others 


-50 


- 


- 


lEE 


Supply Current 


All inputs and outputs open 


-120 


-70 


- 


mA 



NOTE: 

1. Typical parameters are specified at V EE = -4.5V, T A = +25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
V cc (GND) 



INPUT PULSE 



DATA 0UT 




-0.9V 
-1.7V- 



/ 



-,_ 30pF* 



^80% 
^ 20% 



t R =t F = 2.0ns typ. 



* Includes probe and jig capacitance. 
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IDT100490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K X 1-BIT) 










COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ±5%, T A = to + 85°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT100490S8 IDT100490S10 
MIN. MAX. MIN. MAX. 


IDT100490S12 
MIN. MAX. 


IDT100490S15 
MIN. MAX. 


IDT100490S20 
MIN. MAX. 


UNIT 


READ CYCLE 


*ACS 


Chip Select Access Time 


_ 


,$& 


5 


5 


10 


10 


ns 


*RCS 


Chip Select Recovery Time 


- 


- .% : -"" 


5 


5 


10 


10 


ns 


*AA 


Address Access Time 


- 


- >:>:>,/' 8 


10 


12 


15 


20 


ns 


^OH 


Data Hold from Address 
Change 


- 


3.0: 


3.5 


1 3.5 


3.5 


3.5 


ns 



TIMING WAVEFORM OF READ CYCLE NO. 1 



C3 



\ 



DATA out 



A 



j' 50% 



-% 



80% 
50% 
20% 



TIMING WAVEFORM OF READ CYCLE NO. 2 



ADDRESS 



DATA out 



X 



50% 



xm 



50% 



El 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT100490 
TYP. 


MAX. 


UNIT 


t R 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT100490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64K X 1-BIT) 



COMMERCIALTEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ±5%, T A = to +85° C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT100490S8 IDT100490S10 

min. max: min. MAX. 


IDT100490S12 
MIN. MAX. 


1DT100490S15 
MIN. MAX. 


IDT100490S20 
MIN. MAX. 


UNIT 


WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


6 ,:::::::::;::„. " 


8 


10 


10 


15 


ns 


t W SD t1 » 


Data Set-up Time 


_ 


o '? : J ••• •' - 








2 


3 


ns 


l WSD2 


Data Set-up to WE High 


- 


5 * mm: - 


5 


5 


5 


7 


ns 


Whd 


Data Hold Time 


- 


2 US - 


2 


2 


3 


4 


ns 


*WSA 


Address Set-up Time 


*w = minimum 


wsmx ~ 








2 


3 


ns 


*wha 


Address Hold Time 


- 


- 


2 


2 


3 


4 


ns 


%SCS 


Chip Select Set-up Time 


- 


•?:■-,■ _ 








2 f - 


3 


ns 


*WHCS 


Chip Select Hold Time 


- 


ISSI - 


2 


2 


3 


4 


ns 


*WS 


Write Disable Time 


- 


XMMZ ~ 


5 


5 


10 


10 


ns 


t WR (2) 


Write Recovery Time 


_ 


•-:,,:::, _ 


- ■ ■ 12 


14 


18 


23 


ns 



NOTE: 

1 . tyysD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires t WSD2 
with respect to rising edge of WE. 

2. t WR = t WHA + t aa and thus can include a full access time if addresses change while Chip Select is still low. 

TIMING WAVEFORM OF WRITE CYCLE 



cs 



ADDRESS 



DATA. 



50% - * 



WE 



DATA 0UT 



50' 



5*E 



SISSX^ 



X 



50% - 
t WSD 



xxyyy> ^>v 



_________,£ 



t W 



- t WHA »* 



^S2 



7&XZ 
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IDT1 00490 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (64Kx 1-BIT) 



COMMERCIAL TEMPERATURE RANGE 



XXXXX 

Device Type 



A 
Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



-\ Blank 



P 
D 
Y 

8 

10 

12 

15 

20 



100490 



Commercial (0°Cto + 85°C) 

Plastic DIP 

CERDIP 

Small Outline Plastic J-Bend 



V Speed in Nanoseconds 

Standard Power 

64K (64K x 1-Bit) BiCMOS ECL Static RAM 



EH 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(16Kx 4-BIT) 



PRELIMINARY 
IDT 10494 



FEATURES: 

• 16,384-words x 4-bit organization 

• Address access time: 8/10/15 ns (max.) 

• Low power dissipation: 600mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• J ED EC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT10494 is a 65,536-bit high-speed BiCEMOS™ ECL 
static random access memory organized as 16K x 4, with inputs 
and outputs fully compatible with ECL-10K levels. 

Available with address access times as fast as 8ns, this device 
exhibits a typical power consumption of only 600mW. It offers the 
advantages of low-power operation, without sacrificing speed, by 
integrating a dense high-speed CMOS static RAM with internal 
level conversion. This allows the designer to reduce package 
count in an ECL system without increasing either power dissipa- 
tion or access time. 

Designed for very high-speed applications, the IDT10494 offers 
open emitter outputs and separate data input and output, as well as 
extremely fast access times. The address access time of 8ns as- 
sures that operation of this BiCEMOS part wil I be as fast as with less 
dense parts requiring external address decoding. 

The devices are fabricated using IDT's high-performance, high- 
reliability BiCEMOS technology. Operating power dissipation is 
extremely low compared with most ECL-compatible bipolar de- 
vices, lowering power supply and cooling requirements. 



LOGIC SYMBOL 



FUNCTIONAL BLOCK DIAGRAM 



D Q Di D 2 D, 





1 1 


1 | 




A 






A 1 






A 2 


Go 




A 3 
A 4 






A 5 


Qi 




A 6 




— 


A 7 




. — 


A 8 


Q 2 




A 9 






A10 




— 


An 


Q3 


— 


A12 




— 


A 13 





1 I 

WE CS 




BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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DSC-8002/1 



IDT10494 HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS ( 



CAPACITANCE (T A = +25°c,f = ■i.omhz) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto +75 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


°c 


T STG 


Storage 
Temperature 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


w 


'out 


DC Output Current (Output High) 


-50 


mA 



SYMBOL 


PARAMETER™ 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


- 


6 


PF 


Gout 


Output Capacitance 


- 


6 


PF 



TRUTH TABLE 



(D 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

(V EE = -5.2V, RL = 50Q to -2.0V, T A = to +75°C for DIP, airflow exceeding 2m/sec) 



CS 


WE 


DATAqut 


FUNCTION 


H 


X 


L 


Deselected 


L 


H 


RAM Data 


Read 


L 


L 


L 


Write 



NOTE: 

1. H = High, L = 



Low. X = Don't Care 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


T A 




VOH 


Output HIGH Voltage 


V,N =V lHA orV |LB 


-1000 
-960 
-900 


-855 


-840 
-810 
-720 


mV 


o°c 

25°C 
75°C 




Vol 


Output LOW Voltage 


V|N =V IHA orV |LB 


-1870 
-1850 
-1830 


- 


-1665 
-1650 
-1625 


mV 


0°C 
25° C 
75°C 




V OHO 


Output Threshold HIGH Voltage 


V| N = V lHB orV ILA 


-1020 
-980 
-920 


- 


- 


mV 


0°C 
25° C 
75°C 




V OLC 


Output Threshold LOW Voltage 


Mn = V IHB° rV ILA 


- 


- 


-1645 
-1630 
-1605 


mV 


0°C 
25° C 
75 °C 




V,H 


Input HIGH Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1145 
-1105 
-1045 


- 


-840 
-810 
-720 


mV 


0°C 
25°C 
75° C 




V.L 


Input LOW Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1870 
-1850 
-1830 


- 


-1490 
-1475 
-1450 


mV 


0°C 
25° C 
75°C 




l|H 


Input HIGH Current 


V|N - Viha 


£S 


- 


- 


220 


uA 






Others 


- 


- 


110 




I.L 


Input LOW Current 


V, N =V ILB 


US 


0.5 


- 


170 


uA 


PV^ 


Others 


-50 


- 


90 


■P] 


"BE 


Supply Current 


All inputs and outputs open 


-160 


-110 


- 


mA 




ITA 



NOTE: 

1. Typical parameters are specified at V EE = -5.2V, T A = +25°C and maximum loading. 

LOAD CONDITION INPUT PULSE 

Test Circuit 
V cc (GND) O _ .9V 



0.01pF 




-1.7V- 



/ 



^80% 
X, 20% 



== 30pF* 



t R =t F = 2.0ns typ. 



V EE -2.0V 



* Includes probe and jig capacitance. 
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IDT10494 HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ±5%, T A = to + 75°C, air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST 
CONDITION 


IDT10494S8 
MIN. MAX. 


IDT10494S10 
MIN. MAX. 


IDT10494S15 
MIN. MAX. 


UNIT 


READ CYCLE 


tACS 


Chip Select Access Time 


- 




5 


5 


ns 


*RCS 


Chip Select Recovery Time 


- 




5 


5 


ns 


*AA 


Address Access Time 


- 


.x.:«|. '" 8 


10 


12 


ns 


*OH 


Data Hold from Address Change 


- 


W" - • 


3.5 


3.5 


ns 



READ CYCLE GATED BY CHIP SELECT 

US" 



\ 



DATAn 



A 



7^50% 



-t 80% 

^r 50% 
/ V,20% 



READ CYCLE GATED BY ADDRESS 



ADDRESS 



DATA 0UT 



)( 



50% 



*OH 



XEX 



50% 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT10494 
TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


*F 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT10494 HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 






COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ±5%, T A = to +75<>C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST 
CONDITION 


IDT10494S8 
M1N. MAX. 


IDT10494S10 
MIN. MAX. 


IDT10494S15 
MIN. MAX. 


UNIT 


WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


6 $m 


8 


10 


ns 


^WSD 


Data Set-up Time 


- 


J®$L 





2 


ns 


twsoa* 1 ' 


Data Set-up Time to WE High 


- 


5 $%% - 


5 


5 


ns 


Who 


Data Hold Time 


- 


2 .#*■' - 


2 


3 


ns 


*WSA 


Address Set-up Time 


*w = minimum 


#M 





2 


ns 


*WHA 


Address Hold Time 


- 


- 


2 


3 


ns 


twscs 


Chip Select Set-up Time 


- 


m& 





2 


ns 


*WHCS 


Chip Select Hold Time 


- 


j% 


2 


3 


ns 


*ws 


Write Disable Time 


- 


Z.f 


5 


5 


ns 


1WR(1> 


Write Recovery Time 


- 


'■% 


5 


5 


ns 



NOTES: 

1 . t WSD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires t W so2 
with respect to rising edge of WE. 

2. t WR is defined as the time to reflect the newly written data on the Data Outputs {Q to Q ) when no new Address transition occurs. 



TIMING WAVEFORM OF WRITE CYCLE 



CS 50% " 



ADDRESS 



DATA !N 



WE 



DATAqut 



3K: 



SXXXX 



X 



_t WSD2~ 



50% - 

' tWSD" 



xxxxy> ^>v 



_________,£ 



>KXXES 



■*&ZZ 



Ea 
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IDT10494 HIGH-SPEED BICMOS 
ECL STATIC RAM 64K (16Kx 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 



DoC 


1 


28 


3 


DiC 


2 


27 


3 


D 2 C 


3 


26 


3 


D 3 C 


4 


25 


3 


QoC 


5 


24 


3 


Old 


6 


23 


3 


Vcc C 




C28-2 22 


3 


Vcc L 


8 


21 


J 


Q 2 C 


9 


20 


3 


3 c 


10 


19 


3 


AoC 


11 


18 


3 


A,C 


12 


17 


3 


A 2 II 


13 


16 


3 


A 3 C 


14 


15 


3 



C5 

WE 

NC 

A13 

A12 

An 

A10 

V EE 

A 9 

A 8 

A 7 

A 6 

A 5 

A 4 



DIP 
TOP VIEW 
(400ml!) 



ORDERING INFORMATION 



IDT 



XXXX A 

Device Type Power 



999 
Speed 



Package Process/ 
Temperature 



Blank 



H 10494 



Commercial (0°Cto +75°C) 
Sidebraze DIP 

Speed in Nanoseconds 

Standard Organization 

64K (16K x 4-Bit) BiCMOS ECL Static RAM 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(16Kx 4-BIT) 
MIL-STD-883 COMPLIANT 



ADVANCE 

INFORMATION 

IDT10494M 



FEATURES: 

• 16,384-word x 4-bit organization 

• Low power dissipation: 600mW (typ.) 

• Fully compatible with ECL— 10K logic levels 

• Address access time: l5/20ns (max.) 

• Write pulse width: 10ns (min.) 

• Open emitter output for ease of memory expansion 

• Separate data input and output 

• JEDEC standard 28-pin DIP 

• MIL-STD-883 compliant 

• Operation over the full temperature range -55°C to + 125°C 



DESCRIPTION: 

The IDT10494 is a 10K compatible 65,536-bit high-speed 
BiCEMOS™ ECL static RAM organized as 16K x 4. It is manufac- 
tured, assembled, and tested by Integrated Device Technology, 
Inc. infull compliance with MIL-STD-883, and operates over the full 
temperature range of -55°C to + 125°C. 

The IDT10494 is available with address access times as fast 
as 15ns with a typical power consumption of only 600mW. This 
product offers the advantages of low-power operation, without sac- 
rificing .speed, by integrating a dense high-speed CMOS static 
RAM with internal level conversion. This allows the designer to 
achieve a high-performance ECL system with dramatically lower 

...power dissipation than bipolar equivalents, reducing power supply 

K and cooling requirements. 
; . Designed for very high-speed applications, the IDT10494 is fully 
compatible with standard ECL-10K logic levels and offers ex- 
tremely fast access times. Applications include cache, control 
store, buffer, and main memory uses. The high density allows fewer 

iaddress-decode delays, providing better system speed over 
smaller ECL memories. 



LOGIC SYMBOL 




Do Di 
I I 


D 2 D 3 
I I 




; ;: |?;| :: 


A 








A 1 








A 2 


Qo 


— 




A 3 








A 4 








A 5 


Q, 


— 




A 6 








Ay 








A 8 


Q 2 


— 




A 9 








A10 








A n 


Q 3 


— 




A 12 








A13 








? 


? 






WE 


us 







FUNCTIONAL BLOCK DIAGRAM 



Ao— k= 



DECODER 



65.536-BIT 
MEMORY ARRAY 




CS -i 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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DSC-8010/- 



IDT10494 HIGH SPEED BICMOS 
ECL STATIC RAM 64K (16Kx 4-BIT) 



MILITARY TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS < 



CAPACITANCE (T A ~ +25°c,f « lomhz) 



SYMBOL 


RATING 


VALUE 


UNIT 


Werm 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


Ta 


Operating 
Temperature 


-55 to +125 


°c 


T BIAS 


Temperature 
Under Bias 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


w 


•out 


DC Output Current (Output High) 


-50 


mA 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


UNIT 


C IN 


Input Capacitance 


- 


6 


PF 


Cqut 


Output Capacitance 


- 


6 


PF 



TRUTH TABLE ( 



^3 


WE 


DATAqut 


FUNCTION 


H 


X 


L 


Deselected 


L 


H 


RAM Data 


Read 


L 


L 


L 


Write 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

(V EE = -5.2V, RL « 50O to -2.0V, T A = -55 to + 125°C for DIP, air flow exceeding 2m/sec) 



NOTE: 

1. H = High, L = Low, X = Don't Care 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.™ 


MAX. (A) 


UNIT 


T A 


V 0H 


Output HIGH Voltage 


^N = V IHA 0rV ILB 


-1070 
-960 
-860 


-855 


-860 
-810 
-600 


mV 


-55°C 

25°C 

+ 125°C 


Vol 


Output LOW Voltage 


VJN = V IHA 0rV ILB 


-1900 
-1850 
-1800 


- 


-1690 
-1650 
-1570 


mV 


-55°C 

25° C 

+ 125°C 


^OHC 


Output Threshold HIGH Voltage 


Xn = V IHS 0rV ILA 


-1090 
-980 
-830 


- 


- 


mV 


-55°C 

25°C 

+ 125°C 


Vc 


Output Threshold LOW Voltage 


Yn = V IHB° rV ILA 


- 


- 


-1670 
-1630 

-1550 


mV 


-55°C 

25°C 

+ 125°C 


V,H 


Input HIGH Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1215 
-1105 
-1005 


- 


-860 
-810 
-600 


mV 


-55°C 
25°C 

+ 125°C 


V,L 


Input LOW Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1900 
-1850 
-1800 


- 


-1515 
-1475 
-1395 


mV 


-550C 

25 C 

+ 125°C 


l|H 


Input HIGH Current 


V IN - V IHA 


C3 


_ 


- 


220 


PA 




Others 


- 


- 


110 


IlL 


Input LOW Current 


v, N = V ILB 


C5 


0.5 


- 


170 


pA 


Others 


-50 


- 


90 


Iee 


Supply Current 


All inputs and outputs open 


-160 


-110 


- 


mA 





NOTE: 

.1. Typical parameters are specified at V EE = -5.2V, T A = +25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
Vcc (GND) O 



INPUT PULSE 

-0.9V 



0.01pF 




-1.7V- 



/' 



^^80 



80% 
20% 



30pF* 
•Includes probe and jig capacitance. 



t R =t F = 2.0ns typ. 



SI 2-22 



1DT10494 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (16K X 4-BIT) 



MILITARY TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V±5%,T A = -55 to +125°C P air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10494S15 
MIN. MAX. 


IDT10494S20 
MIN. MAX. 


UNIT 






*ACS 


Chip Select Access Time 


- 


5 


5 


ns 


IrCS 


Chip Select Recovery Time 


- 


5 


5 


ns . 


*AA 


Address Access Time 


_ 


15 


20 


ns 


*0H 


Data Hold from Address Change 


- 


TBD 


TBD 


ns 



TIMING WAVEFORM OF READ CYCLE NO. 1 



C3 



DATA 0UT 



\ 



Ucs" 



A 



7^50% 



-t 80% 

3 r 50% 

A: 20% 



TIMING WAVEFORM OF READ CYCLE NO. 2 



ADDRESS 



DATA out 



AC 50% 



)®S)( 



50% 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT10494 
TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


tF 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT10494 HIGH SPEED BfCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



MILITARY TEMPERATURE RANGE 



NOTE: 



AC ELECTRICAL CHARACTERISTICS {V EE - -5.2V ±5%, T A = -55 to + 125 C. air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10494S15 
MIN. MAX. 


IDT10494S20 
MIN. MAX. 


UNIT 






tw 


Write Pulse Width 


*wsa = minimum 


10 


13 


ns 


*WSD 


Data Set-up Time 


- 


2 


3 


ns 


*WSD2 


Data Set-up to WE high 


- 


TBD 


TBD 


ns 


*WHD 


Data Hold Time 


*w = minimum 


3 


4 


ns 


*WSA 


Address Set-up Time 




2 


3 


ns 


*WHA 


Address Hold Time 


- 


3 


4 


ns 


twscs 


Chip Select Set-up Time 


- 


2 


3 


ns 


Whcs 


Chip Select Hold Time 


- 


3 


4 


ns 


*ws 


Write Disable Time 


- 


5 


5 


ns 


t WR (D 


Write Recovery Time 


- 


5 


5 


ns 



1 . t WSD is specified with respet to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires t WSD2 
with respect to rising edge of WE. 

2. t WR is defined as the time to reflect newly written data on the Data Outputs (Qo to Q3) when no new Address transition occurs. 



TIMING WAVEFORM OF WRITE CYCLE 



ns 50% -* 



ADDRESS 



DATA IN 



WE 



DATA 0UT 



3K: 



^[X2^< 



X 



50% "^ ST" -j£- — 

* — twsD — *■ — ■■— ™- m r ^ t ^ 



XXXXX5XK 



twscs" 



^S2 



*WR" 



7&23L 
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IDT10494 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



MILITARY TEMPERATURE RANGE 



PIN CONFIGURATION 



DoC 


1 


28 


3 


D,C 


2 


27 


3 


D 2 C 


3 


26 


3 


D 3 C 


4 


25 


3 


QoC 


5 


24 


3 


QiC 


6 


23 


3 


Vcc C 


7 


C28-2 22 


3 


Vcc C 


8 


21 


3 


Q 2 C 


9 


20 


3 


3 C 


10 


19 


3 


AoC 


11 


18 


3 


a,i: 


12 


17 


3 


A 2 C 


13 


16 


3 


A 3 C 


14 


15 


3 



WE 

NC 

A13 

A12 

An 

A 10 

Vee 

A9 

A 8 

A 7 

A'e 

A 5 

A 4 



DIP 

TOP VIEW 

(400mil) 



ORDERING INFORMATION 



IDT 



xxxxx 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



B 
C 



15 
20 



H 10494 



Military -55°C to +125°C 
Sidebraze DIP 

\ Speed in Nanoseconds 

Standard Power 

64K (16K x 4-Bit) BiCMOS ECL Static RAM 



El 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(16Kx 4-BIT) 



PRELIMINARY 
IDT 100494 



FEATURES: 

• 16,384-words x 4-bit organization 

• Address access time: 8/1 0/1 5ns (max.) 

• Low power dissipation: 500mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT100494 is a 65,536-bit high-speed BiCEMOS™ ECL 
static random access memory organized as 16K x 4, with inputs 
and outputs fully compatible with ECL-100K levels 

Available with address access times as fast as 8ns, this device 
exhibits a typical power consumption of only 600mW. It offers the 
advantages of low-power operation, without sacrificing speed, by 
integrating a dense high-speed CMOS static RAM with internal 
level conversion. This allows the designer to reduce package 
count in an ECL system without increasing either power dissipa- 
tion or access time. 

Designed for very high-speed applications, the IDT100494 
offers open emitter outputs and seperate data input and output, as 
well as extremely fast access times. The address access time of 
8ns assures that operation of this BiCEMOS part will be as fast as 
with less dense parts requiring external address decoding. 

The devices are fabricated using IDT's high-performance, high- 
reliability BiCEMOS technology. Operating power dissipation is 
extremely low compared with most ECL-compatible bipolar de- 
vices, lowering power supply and cooling requirements. 



LOGIC SYMBOL 



FUNCTIONAL BLOCK DIAGRAM 



Do D, 
I I 


D 2 


D 3 

I 


A 






A 1 






A 2 




Qo 


A 3 






A 4 






A 5 




Qi 


A 6 






A 7 






A 8 




Q 2 


Ag 






A10 






An 




0, 


A 12 






A13 






.?■ 


? 




WE 


C5 




C5 -i 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



© 1989 Integrated Device Technology. Inc. 



DSC-8009/- 
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IDT100494 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (16K X 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto+85 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


°C 


T STG 


Storage 
Temperature 


Hermetic 


-65 to +150 


°C 


Plastic 


-55 to +125 


Pt 


Power Dissipation 


1.0 


W 


•out 


DC Output Current (Output High) 


-50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



CAPACITANCE (T A = +25°c. f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


DIP 


SOJ 


TYP. 


MAX. 


TYP. 


MAX. 


C IN 


Input Capacitance 


6 


- 


TBD 


_ 


CqUT 


Output Capacitance 


6 


- 


TBD 


- 



TRUTH TABLE ' 



£5 


WE 


DATA out 


FUNCTION 


H 


X 


L 


Deselected 


L 


H 


RAM Data 


Read 


L 


L 


L 


Write 



NOTE: 

1. H = High, L = 



Low, X = Don't Care 



DC ELECTRICAL CHARACTERISTICS 

(V EE = -4.5V, RL = 50Qto -2.0V,T A = Oto + 85 °C, air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP/ 1 ) 


MAX. (A) 


UNIT 


V H 


Output HIGH Voltage 


VlN = V|HA 0rV ILB 


-1025 


-955 


-880 


mV 


Vol 


Output LOW Voltage 


V IN = V IHA ° r V| LB 


-1810 


-1715 


-1620 


mV 


V OHC 


Output Threshold HIGH Voltage 


Vin = v ihb orV ILA 


-1035 


- 


- 


mV 


VoLC 


Output Threshold LOW Voltage 


v in =V IHB orV lLA 


- 


- 


-1610 


mV 


V,H 


Input HIGH Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1165 


- 


-880 


mV 


V,L 


Input LOW Voltage 


Guaranteed Input Voltage High/Low 
for AH Inputs 


-1810 


- 


-1475 


mV 


I.H 


Input HIGH Current 


V, N =V IHA 


C3 


- 


- 


220 


uA 


Others 


- 


- 


110 


IlL 


Input LOW Current 


v IN =V ILB 


C5 


0.5 


- 


170 


uA 


Others 


-50 


- 


- 


lEE 


Supply Current 


All inputs and outputs open 


-140 


-110 


- 


mA 



NOTE: 

1. Typical parameters are specified at V EE = -4.5V, T A = +25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
V cc (GND) 



INPUT PULSE 



DATA 0UT 




-1.7V- 



/ 



30pF* 




ft 



80% 
20% 



t R =t F = 2.0ns typ. 



*lncludes probe and jig capacitance. 
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IDT1 00494 HIGH SPEED BICMOS 
ECL STATIC RAM 64K (16Kx 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ±5%, T A = to + 85°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT100494S8 


IDT100494S10 
MIN. MAX. 


IDT100494S15 
MIN. MAX. 


UNIT 


READ CYCLE 




*ACS 


Chip Select Access Time 


- 


7^1%:,, ,:•:•:•... 3 


5 


5 


ns 


*RCS 


Chip Select Recovery Time 


- 


it:> if ;;: * L 


5 


5 


ns 


*AA 


Address Access Time 


- 


' : *WJmff 8 


10 


15 


ns 


*OH 


Data Hold from Address Change 


- ,. 


3 '-. - 


3.5 


3.5 


ns 



TIMING WAVEFORM OF READ CYCLE NO. 1 



C3 



\ 



DATA C 



A 



X< 



50% 

*— *RCS" 



= t 8C 



80% 
50% 
20% 



TIMING WAVEFORM OF READ CYCLE NO. 2 



ADDRESS 



DATA C 



At 50% 



><KX>( 



50% 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT100494 
TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT100494 HIGH SPEED BiCMOS 
ECL STATIC RAM 64K (16K X 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS <V EE = -4.5V±5%,T A = Oto + 85°C, air flow exceeding 2m/sec) . 



SYMBOL 


PARAMETER 


TEST CONDITION 


1DT100494S8 


IDT100494S10 
MIN. MAX. 


IDT100494S15 
MIN. MAX. 


UNIT 


WRITE CYCLE 




t w 


Write Pulse Width 


*wsa = minimum 


6 .::;;%,, Jl** 


8 


10 


ns 


*WSD 


Data Set-up Time 


- 


O::^:':;- ,;.K: : " 





2 


ns 


twSD2 (1) 


Data Set-up to WE High 


- 


c,y £ m 


5. 


5 


ns 


t\WHD 


Data Hold Time 


*w = minimum 


■3&* mwr 


2 


3 


ns 


*WSA 


Address Set-up Time 


t 


x?^ *z& 





2 


ns 


*WHA 


Address Hold Time 


- 


.vlvi'i'*** ::•:%!■!•!? 


2 


3 


ns 


twscs 


Chip Select Set-up Time 


- 


.""-':'' :'..".' 





2 


ns 


twHCS 


Chip Select Hold Time 


- 


" ::::| iS i# ' 


2 


3 


ns 


*ws 


Write Disable Time 


- 




5 


5 


ns 


t WR (2) 


Write Recovery Time 


- 




- 5 


5 


ns 



NOTE: 

1 . t WSD is specified with respect to the falling edge of WE" for compatibility with bipolar part specifications, but this device actually only requires t WSD2 
with respect to rising edge of WE. 

2. t W R is defined as the time to reflect newly written data on the Data Outputs (Qo to Q3) when no new Address transition occurs. 



TIMING WAVEFORM OF WRITE CYCLE 



ADDRESS 



DATA IK 



WE 



DATA OUT 



3KE 



\)<,X)(X)v 



^ 



50%-^ ST" -j£- — 

■« — twsn— » ^ * ■« 



xyyyy^ v 



twscs " 



t w 



^ss 



7<^XS 
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IDT100494 HIGH SPEED BICMOS 
ECL STATIC RAM 64K (16K X 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 



DoC 




28 


H 


DiC 


2 


27 


3 


D 2 CJ 


3 


26 


3 


D 3 C 


4 


25 


3 


QoE 


5 


24 


3 


Qt C 


6 


23 


3 


Vcc'C 




C28-2 ^ 


3 


Vcc C 


8 


21 


3 


2 c 


9 


20 


3 


03C 


10 


19 


3 


AoC 


11 


18 


3 


AiC 


12 


17 


3 


A 2 C 


13 


16 


3 


A3C 


14 


15 


3 



€5 

WE 
NC 

A13 
A 12 

An 
A10 
Vee 
A 9 
A 8 
A 7 
A 6 
A 5 
A 4 



DIP 

TOP VIEW 

(400mil) 



DoC 






::: ;*S :: 


U c^ 


DiC 


■&s 




: x 


3 WE 


D 2 C 


m 




V2& 


I] NC 


D3C 


M 




25- 


U A 13 


OoE 


II. 




24 


3 A 12 


Oi c 


&:■■■: 




% 


3 A11 


Vcc C 


w 


"k2& 


w. 


3 A 10 


Vcc C 


w 




mx\ 


H V EE 


Q 2 C 


%® 




'& 


D A 9 


3 c 


10 




10 


H A fl 


A C 


Ah 




: ;:;:;i8 


IU 7 


AiC 


12 




::: 1T : 


H A 6 


A 2 C 


13 




" : \6 


HA B 


A 3 C 


14 




H:i: 15 : 


]A 4 






SOJ 






TOP VIEW 






(350mll) 





ORDERING INFORMATION 



IDT 



xxxxx 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



-j Blank 



C 
Y 

8 

10 

15 

-is 

H 100494 



Commercial 0°C to +85°C 



SidebrazeDIP 

Small Outline Plastic J-Bend 



[ Speed in 



Nanoseconds 



Standard Power 

64K {16K x 4-Bit) BiCMOS ECL Static RAM 
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HIGH-SPEED BiCMOS ECL 
SELF-TIMED STATIC RAM 
64K(16Kx 4-BIT) STRAM 



PRELIMINARY 
IDT10496LL 



FEATURES: 

• 16,384-words x 4-bit organization 

• Self-Timed, with latches on inputs and outputs 

• Cycle time 13/1 5ns 

• Address access time: 10/1 2ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount 
packages 



DESCRIPTION: 

The IDT10496LL is a 65,536-bit high-speed BiCEMOS™ ECL 
static random access memory organized as 16K x 4, with inputs 
and outputs fully compatible with ECL 10K levels. This device has 
on-board self-timed circuitry to relax control timing, providing eas- 
ier design and improved system level cycle times. 

Clocked latches on inputs and outputs, and the self-timed write 
operation, provide enhanced system performance over conven- 
tional RAMs by removing the need to control any write pulse width, 
and relaxes timing of write enable (WE). Combined with address 
access times as fast as 1 2ns, the I DT1 0496LL al lows cycle times as 
fast as 15ns. 

The IDT10496LL is fabricated using IDTs high-performance, 
high-reliability BiCEMOS technology. It offers the advantage of 
low-power operation without sacrificing speed by integrating a 
dense, high-speed CMOS static RAM and logic with internal level 
conversion. Power supply and cooling requirements are reduced, 
while the fast access time assures that operation of BiCEMOS parts 
will be as fast as with less dense parts requiring external address 
decoding. 



FUNCTIONAL BLOCK DIAGRAM 









DECODER 




mm 
mm 

: ;-. ; :6 ;: i: 

III! 

•: : ; ::*:-:x' 


• 
• 
• 

• 
• 







65,536-BIT 
MEMORY ARRAY 



■Vcc 
V EE 



REF. VOLTAGE 
GENERATOR 





HOLD/OPEN 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 



DSC-8003/1 
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IDT10496LL HIGH-SPEED BICMOS 

ECL SELF-TIMED STATIC RAM 64K (16Kx 4-BIT) STRAM 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS < 1> 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto+75 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


°C 


TsTQ 


Storage 
Temperature 


-65 to +150 


°C 


Pt 


Power Dissipation . 


1.0 


W 


•out 


DC Output Current (Output High) 


-50 


mA 



CAPACITANCE (T A =+25°c,f> lomhz) 



SYMBOL 


PARAMETER^) 


TYP. 


MAX. 


UNIT 


C IN 


Input Capacitance except CLK 


4 


- 


PF 


C|N 


Input Capacitance CLK 


6 


- 


PF 


Cqut 


I/O Capacitance 


6 


-. 


PF 



TRUTH TABLE 



0) 



NOTE: 

1, Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



C3 


WE 


CLK 


DATAqut (2> 


FUNCTION 


H 


X 


~V/~ 


L 


Deselected 


L 


H 


^r 


RAM Data 


Read 


L 


L 


AjT 


WRITE Data 


Write 



NOTES: 

1. H = High, L = Low, X = Don't Care 

2. DATAqut changes when CLK returns high. 



DC ELECTRICAL CHARACTERISTICS 

(V EE - -5.2V, RL = 50O to -2.0V, T A = to +75°C for DIP, air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


T A 


VOH 


Output HIGH Voltage 


Mn =V (HA orV ILB 


-1000 
-960 
-900 


-855 


-840 
-810 
-720 


mV 


o°c 

25°C 
75°C 


Vol 


Output LOW Voltage 


Mn =V, ha O''V ilb 


-1870 
-1850 
-1830 


- 


-1665 
-1650 
-1625 


mV 


0°C 
25°C 
75°C 


V OHC 


Output Threshold HIGH Voltage 


Mn=Mhb°«'Mu\ 


-1020 
-980 
-920 


- 


'- 


mV 


0°C 
25 6 C 
75°C 


VqLO 


Output Threshold LOW Voltage 


Mn =V, HB o''V, LA 


- 


- 


-1645 
-1630 
-1605 


mV 


0°C 
25°C 
75°C 


Mh 


Input HIGH Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1145 
-1105 
-1045 


- 


-840 
-810 
-720 


mV 


0°C 
25°C 
75°C 


Ml 


Input LOW Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1870 
-1850 
-1830 


- 


-1490 
-1475 
-1450 


mV 


0°C 
25°C 
75°C 


Iih 


Input HIGH Current 


V,N = V, HA 


C3 


.. - 


- 


220 


uA 




Others 


- 


- 


110 


Iil 


Input LOW Current 


v IN =V ILB 


C5 


0.5 


- 


170 


uA 


Others 


-50 


- 


90 


"ee 


Supply Current 


All inputs and outputs open 


-200 


-150 


- 


mA 





NOTE: 

1. Typical parameters are specified at V EE - -5.2V, T A = +25°C and maximum loading. 

LOAD CONDITION INPUT PULSE 

Test Circuit 
Vcc (GND)Cp _0.9V 



0.01pF 




-1.7V- 



/ 



t 



80% 
20% 



50Q ZZ 30pF* 



t R =t F = 2.0ns typ. 



♦Includes probe and jig capacitance. 
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IDT10496LL HIGH-SPEED BiCMOS 

ECL SELF-TIMED STATIC RAM 64K (16K x 4-BIT) STRAM 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to +75°C P air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER* 1 * 


TEST CONDITION 


IDT10496LL13 
MIN. MAX. 


IDT10496LL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY ADDRESS< 2 > 


tcYC 


Cycle Time 


- 


13 .,;:;:;:,, ~ 


15 


ns 


i M m 


Address Access Time 


- 


.d'Xtfo 


12 


ns 


*WL 


Clock Low Pulse Width 


- 


3 , : j:;l;|:: : *- - 


3 


ns 


*WH 


Clock High Pulse Width 


- 


10 . : , 'v 


12 


ns 


t S A 


Set-up Time for Address 


- 


,.4s% 


1 


ns 


t H A 


Hold Time for Address 


- 


mA$ 


2 


ns 


*DH 


Data Out Hold from Clock High 


- 


'W 


- 


ns 


t D ^3.4) 


Data Out Ready from Clock High 


- 


4 


4 


ns 



NOTES: 

1. Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by address when t SA < t WL so that the access begins at the setting of the address. 

3. Access time is the larger of t^ or t SA +t DR . 

4. t DR (max) is specified when all other gating conditions have been satisfied, specifically when tsA > t^ (max) -t DR (max). 



READ CYCLE GATED BY ADDRESS 



CLK 



~\ INPUT LATCH _]/ 

y open p 



£3 



:xk 



WE" 



ADDR 



27 



DATA PREVIOUS 

OUT CYCLE DATA 



OUTPUT 
LATCH OPEN 



- tyVH" 



\_ OUTPUT b^ 
V LATCH HELCL / 



-*-t R 



XZXSSXK 



m 



CURRENT 
CYCLE DATA 



tF~* 



h 



>4 80' 

n 



80% 
50% 
20% 



^yyyyyyyy 



mc 




tnR""* 



RISE/FALL TIME 



SYMBOL 


PARAMETER* 1 * 


TEST CONDITION 


MIN. 


IDT10496 
TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


- 


ns 
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IDT10496LL HIGH-SPEED BiCMOS 

ECL SELF-TIMED STATIC RAM 64K (16Kx 4-BIT) STRAM 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to +75°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER™ 


TEST CONDITION 


IDT10496LL13 
MIN. MAX. 


IDT10496LL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY CHIP SELECT < 2 > 


tcYC 


Cycle Time 


- 


13 ... •- 


15 


ns 


t A CS< 3 > 


Chip Select Access Time 


- 


. # C"%5 


5 


ns 


*WL 


Clock Low Pulse Width 


- 


3 ,.MX- "" ~ 


3 


ns 


*WH 


Clock High Pulse Width 


- 


10 "-\Sy 


12 


ns 


tscs 


Setup Time for Chip Select 


- 


}&$k 


1 


ns 


^HCS 


Hold Time for Chip Select 


- 


frW^T 


2 


ns 


*DH 


Data Out Hold from Clock High 


- 


"V" 


o 


ns 


t DR (3.4) 


Data Out Ready from Clock High 


- 


4 


4 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by Chip Select when t scs < t WL so that the access begins as the falling edge of Chip Select. 

3. Access time is the larger of t AC s or t scs +t DR . 

4. t DR (max) is specified when all other gating conditions have been satisfied, specifically when tsc S > t^s (max) -t DR (max). 



READ CYCLE GATED BY CHIP SELECT 



■ *CYC * 



CLK ~\ INPUT LATCH \f 
^ y OPEN f 



3^ 



OUTPUT 
LATCH OPEN 



' twH" 



\ OUTPUT ]/ 
LATCH HELD^ 



xxxxxxxxxxxxxxxxxxxxx 



X 



WE* 



U3 



SXk 



^xxxxxxxy 



xxxxxxxx 



DATA PREVIOUS 

OUT CYCLE DATA 



m 



*DH"* 



■ *ACS ' 



CURRENT 
CYCLE DATA 



t D H-*i 



p<xyxxxxxx 
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IDT10496LL HIGH-SPEED BiCMOS 

ECL SELF-TIMED STATIC RAM 64K (16Kx 4-BIT) STRAM 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to +75°C. air flow exceeding 2m/sec) 



SYMBOL 


PARAMETER* 1 ) 


TEST CONDITION 


IDT10496LL13 
MIN. MAX. 


IDT10496LL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY CLOCK< 2 > 


tcYC 


Cycle Time 


- 


13 A~ 


15 


ns 


t A CLK( 3 ) 


Clocked Access Time 




4 - <JP* 


12 


ns 


*WL 


Clock Low Pulse Width 


- 


3 ; : ;% % '-•■ - 


3 


ns 


Wh 


Clock High Pulse Width 


- 


1 M1, '"'" 


12 


ns 


tDH 


Data Out Hold from Clock High 


- 


,::;:: : ;; : ;Q;-||i''' ::: '" 





ns 


t DR (3.4) 


Data Out Ready from Clock High 


- 


W 4 


4 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by Clock when t^ < ^ so that the access begins as the falling edge of Clock. 

3. Access time is the larger of t ACLK or t WL +1qr- . 

4. t DR (max) is specified when all other gating conditions have been satisfied, specifically when twL > ^aclk -t DR (max). 



READ CYCLE GATED BY CLOCK 



CLK 



US 



WE 



\_ INPUT LATCH ]/ 
y OPEN / 



^K 



EET 



ADDR 



DATA 
OUT 



xxx: 



PREVIOUS 
CYCLE DATA 



*DH -*■ 
" tACLK 



OUTPUT 
LATCH OPEN 



\ OUTPUT /" 
LATCH HELD / 



v<><x>o<)<yxx)<xx)<)<><x><x 



y>66<ywy*yy*yyyxyy 



^ XXXXXXXXXXXXXXXXX 



»: 



■ ^R—* 



CURRENT 
CYCLE DATA 



XSSffi 



m 
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IDT10496LL HIGH-SPEED BiCMOS 

ECL SELF-TIMED STATIC RAM 64K (16K X 4-BIT) STRAM 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to +75°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER* 1 ) 


TEST CONDITION 


IDT10496LL13 
MIN. MAX. 


IDT10496LL15 
MIN. MAX. 


UNIT 


WRITE CYCLE < 2) 


tcYC 


Cycle Time 


- 


13 


15 


ns 


t AW 0) 


Write Access Time 


- 


5 


5 


ns 


t A DI< 4 > 


Write Data Access Time 


- 


,c% 


5 


ns 


*WL 


Clock Low Pulse Width 


- 


3 ;l|f''' ::i:!: - 


3 


ns 


twH 


Clock High Pulse Width 


- 


10 '■ " '■ - 


12 


ns 




tscs 


Set-up Time for Chip Select 


- 


1 


1 


ns 


*SWE 


Set-up Time for Write Enable 


- 


1 ..%, 


1 


ns 


tsA 


Set-up Time for Address 


- 


mffmr 


1 


ns 


t S D 


Set-up Time for Data In 


- 


^yi 


1 


ns 


*HCS 


Hold Time for Chip Select 


- 


"•ir" 


2 


ns 


*HWE 


Hold Time for Write Enable 


- 


2 


2 


ns 


tHA 


Hold Time for Address 


- 


2 


2 


ns 


*HD 


Hold Time for Data In 


- 


2 


2 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Data Hold t DH and Data Ready t DR are the same as for Read Cycle. 

3. Access time is the larger of t AW or t SWE + t DR . 

4. Access time is the larger of X^ or t S D+toR- 

s. t DR (max) is specified when all other gating conditions have been satisfied, specifically when t SD > t AD , (max) - t DR (max) and t SWE > t AW (max) - 
t DR (max). 

WRITE CYCLE 



CLK 



"~\_ INPUT LATCH ]/ 
\ OPEN ^ 



C3 



we 



yxk ' m 



OUTPUT 
LATCH OPEN 



■ twH ■ 



\ OUTPUT /~ 
LATCH HELD / 



V 



^yyyyyyyyyyyyYxyyyyy 



5£x 



-,b<yyyyyyYyyyyyyyyyyyY- 



ADDR 



DATA 
IN 



3X 



*SD 



- ^yyyyyyyxyyyyyyyyyyyy- 

*HD > 

iik xx x xxxxxxxxxxxxxxxxy : 



DATA 
OUT 



PREVIOUS 
CYCLE DATA 



m 



tnH "*" 



■ Uw- 



' *ADI " 



INPUT DATA ON 
OUTPUT LATCHES 



^xxxxxxxxx 
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IDT10496LL HIGH-SPEED BiCMOS 

ECL SELF-TIMED STATIC RAM 64K (16Kx 4-BIT) STRAM 



COMMERCIAL TEMPERATURE RANGE 



CLOCK INPUT 

The clock input circuit in the IDT10496LL has been designed to 
accomodate both single-ended and differential mode operation. 
Differential mode exhibits better rejection of common-mode noise 
and is obtained by driving both true and complement CLK lines 



with a differential driver, as shown in Figure (a). Single-ended 
operation is achieved as either falling-edge-active or rising edge- 
active, as shown in Figures (b) and (c), respectively. 



CLK 
CTR 



=tfc* 



V B B<-f- 



REF. VOLTAGE 
GENERATOR 



CLK 
CTR 



F*Fl* 



(a) Differential Mode 



REF. VOLTAGE 
GENERATOR 



(b) Falling-Edge-Active 
Single-Ended Mode 



CLK ^fcfcJ 

CTR r3>j<i 


X 


"l 


v 'tfl 


REF. VOLTAGE 
GENERATOR 




V BB \\ 1 




I 




J 

/e 
de 


(c) RIsing-Edge-Acti 
Single-Ended Mo 



LOGIC SYMBOL 



PIN CONFIGURATION 



Do D, 
1 1 


D 2 
I 


D 3 
I 


*o 






*i 






A 2 




Qo 


A 3 






A 4 






A 5 




Oi 


A 6 






A 7 






A 8 




2 


A 9 






A 10 






An 




0, 


A 12 






A 13 






i if 


? 


? 


CLK CTR WE CS 



C3 C 






32 


U WE 


DoE 


2 




31 


3 v BB 


D,C 


3 




30 


3 CLK 


D 2 C 


4 




29 


3 CTR 


D 3 C 


5 




28 


U NC 


Qot; 


6 




27 


3 NC 


Qi C 






26 


3 A, 3 


VccP 


8 


C32 


25 


3 A« 


VccP 


9 




24 


3 v EE 


Q 2 C 


10 




23 


3A„ 


O3C 


11 




22 


3A in 


A C 


12 




21 


3 A 9 


A,C 


13 




20 


UA e 


A 2 [I 


14 




19 


3A 7 


A 3 C 


15 




18 


I] A 6 


A 4 C 


16 




17 


^ A 5 






DIP 






TOP VIEW 




(400mil) 
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HIGH-SPEED BiCMOS 
ECL SELF-TIMED 
STATIC RAM 
64K(16Kx 4-BIT) STRAM 



PRELIMINARY 
IDT100496LL 



FEATURES: 

• 16,384-words x 4-bit organization 

• Self-Timed, with latches on inputs and outputs 

• Cycle time 13/1 5ns 

• Address access time: 10/1 2ns (max.) 

• Low power dissipation: 700mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount 
packages 



DESCRIPTION: 

The IDT100496LL Is a 65,536-bit high-speed BiCEMOS™ ECL 
static random access memory organized as 16K x 4, with inputs 
and outputs fully compatible with ECL-100K levels. This device 
has on-board self-timed circuitry to relax control timing, providing 
easier design and improved system level cycle times. 

Clocked latches on inputs and outputs, and the self-timed write 
operation, provide enhanced system performance over conven- 
tional RAMs by removing the need t o con trol any write pulse width, 
and relaxes timing of write enable (WE). Combined with address 
access times as fast as 12ns, the IDT100496LL allows cycle times 
as fast as 15ns. 

The IDT100496LL is fabricated using IDT's high-performance, 
high-reliability BiCEMOS technology. It offers the advantage of 
low-power operation without sacrificing speed by integrating a 
dense, high-speed CMOS static RAM and logic with internal level 
conversion. Power supply and cooling requirements are reduced, 
while the fast access time assures that operation of BiCEMOS parts 
will be as fast as with less dense parts requiring external address 
decoding. 



FUNCTIONAL BLOCK DIAGRAM 









DECODER 




Illll 

*' : 









65,536-BIT 
MEMORY ARRAY 



•Vcc 

■v EE 



REF. VOLTAGE 
GENERATOR 




*H0LD/5FER 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 
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IDT100496LL HIGH-SPEED BICMOS 
ECL STATIC RAM 64K (16K X 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto +85 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


°C 


T STG 


Storage 
Temperature 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


W 


'out 


DC Output Current (Output High) 


-50 


mA 



CAPACITANCE (T A = +25»c.f = lomhz) 



SYMBOL 


PARAMETER < 1 > 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance except CLK 


4 


- 


PF 


C IN 


Input Capacitance CLK 


6 


- 


PF 


C OUT- 


I/O Capacitance 


6 


- 


PF 



TRUTH TABLE (1 > 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

(V EE = -4.5V, RL = 50Q to -2.0V, T A = to +85°C, airflow exceeding 2m/sec) 



CX 


WE 


CLK 


DATA OU T (2) 


FUNCTION 


H 


X 


^J~ 


L 


Deselected 


L 


H 


^r 


RAM Data 


Read 


L 


L 


"W 


WRITE Data 


Write 



NOTES: 

1. H = High, L = Low, X = Don't Care 

2. DATAqut changes when CLK returns high. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.<*> 


MAX. (A) 


UNIT 


V H 


Output HIGH Voltage 


V| N = Viha orV, LB 


-1025 


-955 


-880 


mV 


Vol 


Output LOW Voltage 


V, N -V IHA orV ILB 


-1810 


-1715 


-1620 


mV 


VOHC 


Output Threshold HIGH Voltage 


Vin = Vihb °rV ILA 


-1035 


- 


- 


mV 


VoLC 


Output Threshold LOW Voltage 


V|n =V, HB orV ILA 


- 


- 


-1610 


mV 


Mh 


Input HIGH Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1165 


- 


-880 


mV 


V|L 


Input LOW Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1810 


- 


-1475 


mV 


"jH 


Input HIGH Current 


v in - V|HA 


£3 


- 


- 


220 


uA 


Others 


- 


- 


110 


>IL 


Input LOW Current 


V,n =V ILB 


C5 


0.5 


- 


170 


uA 


Others 


-50 


- 


- 


'ee 


Supply Current 


All inputs and outputs open 


-180 


-110 


- 


mA 



NOTE: 

1. Typical parameters are specified at V EE = -4.5V, T A = +25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
Vcc (GND) 



INPUT PULSE 



m 



DATAout 




-0.9V 
-1.7V- 



/ 



50Q- 1 - 



=1 30pF* 



t 



80% 
20% 



-2.0V 



* Includes probe and jig capacitance. 



t R =t F = 2.0ns typ. 
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IDT100496LL HIGH-SPEED BICMOS 
ECL STATIC RAM 64K (1 6K X 4- BIT) 




COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ± 5%, T A - to +85°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER < 1 > 


TEST CONDITION 


IDT100496LL13 
MIN. MAX. 


IDT100496LL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY ADDRESS* 2 * 


*CYC 


Cycle Time 




' 13 :■&*. ~ 


15 


ns 


t M 0) 


Address Access Time 


- 


.Jjllp-io 


12 


ns 


*wu 


Clock Low Pulse Width 


- 


3 ,.%X^ ~ ' 


3 


ns 


*WH 


Clock High Pulse Width 


' ;' - • . .■■ 


10..;. '' -%--' 


12 


ns 


tsA 


Setup Time for Address 


■ . - : 


,:«! -Nl- 


1 


ns 


t HA 


Hold Time for Address . 


: - 


%3# 


2 - 


ns 


*DH 


Data Out Hold from Clock High 


- 


:: f 


- 


ns 


t DR (3.4) 


Data Out Ready from Clock High 


- 


4 


4 


ns 



NOTES: 

1. Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by Address when t SA < t WL so that the access begins at the setting of Address. 

3. Access time is the larger of t aa or t AS + 1 DR . 

4. t D R (max) is specified when all other gating conditions have been satisfied, specifically when tsA > *M( max ) ~ *dr (max). 



READ CYCLE GATED BY ADDRESS 



CLK 



~X„ INPUT LATCH J/" 



C3 



WE 



2k 



OUTPUT 
LATCH OPEN 



TtwH" 



\ OUTPUT b^ 
- y LATCH HELP. / 



-«-t R 



\- 



•«« 



80% 
50% 
20% 



~W 



ADDR 



SX)< 



^yyyyyyyy^ 



• yyxyyyyy 



DATA PREVIOUS 

OUT CYCLE DATA 



m 



CURRENT 
CYCLE DATA 



XXX 



RISE/FALL TIME 



SYMBOL 


PARAMETER* 1 * 


TEST CONDITION 


MIN. 


IDT100496 
TYP. 


MAX. 


UNIT 


t R 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


■■: 


2 


- 


ns 
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IDT100496LL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16Kx 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS <v EE = -4.5V ± 5%, 


T A - to + 85°C, airflow exceeding 2m/sec) 




SYMBOL 


PARAMETERS 


TEST CONDITION 


IDT100496LL13 
MIN. MAX. 


IDT100496LL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY CHIP SELECT < 2 > 


*CYC 


Cycle Time 


- 


13 ..m>. - 


15 


ns 


t ACS (3) 


Chip Select Access Time 


- 


.JfSP 


5 


ns 


*WL 


Clock Low Pulse Width 


_ 


3 ,, : mm9 : - 


3 


ns 


*WH 


Clock High Pulse Width 


_ 


10. \' 


12 


ns 


tscs 


Setup Time for Chip Select 


- 


jINI 


1 ■ - 


ns 


*HCS 


Hold Time for Chip Select 


- 


ii3il :i: 


2 


ns 


*DH 


Data Out Hold from Clock High 


- 


" : f o" 





ns 


t DR (3.4) 


Data Out Ready from Clock High 


- 


4 


4 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by Address when t^s < t WL so that the access begins at the falling edge of Chip Select. 

3. Access time is the larger of t ACS or t scs +t DR . 

4. t Dn (max) is specified when all other gating conditions have been satisfied, specifically when t SC s> t A cs (max) - t DR {max). 

READ CYCLE GATED BY CHIP SELECT 



clk"\ -.nput p uvtch V 



WE 



C5 



2T 



5£\ 



l scs 



DATA 
OUT 



PREVIOUS 
CYCLE DATA 



ton"* 



OUTPUT 
LATCH OPEN 



" twH" 



\_ OUTPUT J/ 

V LATCH HELD 7 



XXXXXXXXXXXXXXXXXXXXX 



^ XXX XXXXXXXX XXXXXXXXX 



ym. 



*-tn 



CURRENT 
CYCLE DATA 



tDH""*" 



X 



:%xxx \x xx * x 



m 
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IDT100496LL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



NOTES: 

1. Input and Output reference level is 50% point of waveform. 

2. Read Cycle is gated by Address when t SA < t WL so that the access begins at the falling edge of Clock. 

3. Access time is the larger of t ACLK or t W L +*dr- 

4. t DR (max) is specified when all other gating conditions have been satisfied, specifically when t WL > t ACLK (max) - t DR (max). 



AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ± 5%, T A = to + 85°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETERS 


TEST CONDITION 


IDT100496LL13 
MIN. MAX. 


IDT100496LL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY CLOCK^ 


tcYC 


Cycle Time 


- 


13 ,:: : . - 


15 


ns 


t ACL K( 3 ) 


Clocked Access Time 


- 


. : ,;:i|!*V 10 


12 


ns 


*WL 


Clock Low Pulse Width 


- 


3 %XS^ 


3 


ns 


*WH 


Clock High Pulse Width 


- 


10A 


12 ■-.-..- 


ns 


tDH 


Data Out Hold from Clock High 


- 


■M+p" 





ns 


t D R< 3 ^ 


Data Out Ready from Clock High 


- .. 


6 4 


4 


ns 



READ CYCLE GATED BY CLOCK 



CLK 



US 



WE 



ADDR 



DATA 
OUT 



\ INPUT LATCH iZ 
OPEN / 



X/v K 



xw 



*CYC 



OUTPUT 
LATCH OPEN 



\_ OUTPUT f 

y LATCH H ELD / 



/b<><yx^<xx)<xx)<x><x><x 



*x xxx x\xxxmo< xx xx x 



xx>c 



^yyyyyyyyyyyyyyyyy 



PREVIOUS 
CYCLE DATA 



W& 



~ *ACLK 



CURRENT 
CYCLE DATA 



XSSffi 
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IDT100496LL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ± 5%, 


T A ~ to +85°C, air flow exceeding 2m/sec) 




SYMBOL 


PARAMETER* 1 ) 


TEST CONDITION 


IDT100496LL13 
MIN. MAX. 


IDT100496LL15 
MIN. MAX. 


UNIT 


WRITE CYCLED 


tcYC 


Cycle Time 


- 


13 


15 


ns 


t AW 0) 


Write Access Time 


- 


:J%:*.. 


5 


ns 


tADlW 


Write Data Access Time 


- 


.#'; : %iP ? 


5 


ns 


*WL 


Clock Low Pulse Width 


- 


3 ■%?%:,- 


3 


ns 


tWH 


Clock High Pulse Width 


- 


10 .^mffm' - 


12 


ns 


tscs 


Set-up Time for Chip Select 


- 


■ 1 " ! %?r - 


1 


ns 


*SWE 


Set-up Time for Write Enable 


- 


i,.% 


1 


ns 


t S A 


Set-up Time for Address 


- 


di^W- 


1 - 


ns 


*SD 


Set-up Time for Data In 


- 


^%3f 


1 


ns 


*HCS 


Hold Time for Chip Select 


- 


■■ ; lj%^ 


2 


ns 


*HWE 


Hold Time for Write Enable 


- 


'% 


2 


ns 


tHA 


Hold Time for Address 


_ 


2 


2 


ns 


*HD 


Hold Time for Data In 


- 


2 


2 


ns 



NOTES: 

1. Input and Output reference level is 50% point of waveform. 

2. Data Hold t DH and Data Ready t DR are the same as for Read Cycle. 

3. Access time is the larger of t AW or t SWE + t DR . 

4. Access time is the larger of t AD | or t S d+ t dr- 

5. t DR (max) is specified when all other gating conditions have been satisfied, specifically when t SD > t AD , (max) - 1 DR (max) and t SWE > t AW (max) - t DR (max). 

WRITE CYCLE 



CLK ^S r INPU T^T C H V 
V OPEN / 



' twi." 



CB 



WE 



Tsar 



3Xk 



ADDR 



DATA 
IN 






DATA PREVIOUS 

OUT CYCLE DATA 



OUTPUT 
LATCH OPEN 



■ twH " 



\ OUTPUT X" 

LATCH HELD^/ 



^k 



te *xxxxxxxxxxxxxxxxxxxx : 



? b <xxxxxxxx xxxxxxxxxxx 



T>6666<yyyyyyyyy>66C66r [3 



T HP w 



>kxxxxxxxxxxxxxxxxxxx x 



m 



• W" 



INPUT DATA ON 
OUTPUT LATCHES 



-/KXXXXXXXXX 
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IDT100496LL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



CLOCK INPUT 

The clock input circuit in the I DT1 00496LL has been designed to 
accomodate both single-ended and differential mode operation. 
Differential mode exhibits better rejection of common-mode noise 
and is obtained by driving both true and complement CLK lines 



with a differential driver, as shown in Figure (a). Single-ended 
operation is achieved as either falling-edge-active or rising edge- 
active, as shown in Figures (b) and (c), respectively. 
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(b) Falling-Edge-Active 
Single-Ended Mode 
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LOGIC SYMBOL 



PIN CONFIGURATION 




TTT 

CLK CTR WE C~5 



es c 






32 


3 WE 


D E 


2 




31 


3 V BB 


D,C 


3 




30 


3 CLK 


D 2 C 


4 




29 


3 CTR 
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5 
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27 
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QiC 






26 
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8 
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9 
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11 
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HIGH-SPEED BiCMOS 
ECL SELF-TIMED 
STATIC RAM 
64K(16Kx 4-BIT) STRAM 



PRELIMINARY 

INFORMATION 

IDT10496RL 



FEATURES: 

• 16,384-words x 4-bit organization 

• Self-Timed, with registers on inputs and latches on outputs 

• Cycle time 13/1 5ns 

• Address access time: 10/1 2ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount packages 



DESCRIPTION: 

ThelDT10496RLisa 65,536-bit high-speed BiCEMOS ™ ECL 
static random access memory organized as 16K x 4, with inputs 
and outputs fully compatible with ECL 10K levels. This device has 
on-board self-timed circuitry to relax control timing, providing eas- 
ier design and improved system level cycle times. 

Clocked registers on inputs and latches on outputs, and the self- 
timed write operation, provide enhanced system performance over 
conventional RAMs by removing the need to contr ol any write 
pulse width, and relaxes timing of write enable (WE). Combined 
with address access times as fast as 12ns, the I DT10496RL allows 
cycle times as fast as 15ns. 

The IDT10496RL is fabricated using IDT's high-performance, 
high-reliability BiCEMOS technology. It offers the advantage of 
low-power operation without sacrificing speed by integrating a 
dense, high-speed CMOS static RAM and logic with internal level 
conversion. Power supply and cooling requirements are reduced, 
while the fast access ti me assures that operation of BiCEMOS parts 
will be as fast as with less dense parts requiring external address 
decoding. 
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BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



i 1989 Integrated Device Technology, Inc. 



DSC-8007/- 
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IDT10496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS ( 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


RATING 


VALUE 


UNIT 


Werm 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7:0 


V 


Ta 


Operating 
Temperature 


Oto +75 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


° c 


T STG 


Storage 
Temperature 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


W 


'out 


DC Output Current {Output High) 


-50 


mA 



SYMBOL 


PARAMETER* 1 * 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance except CLK 


4 


- 


PF 


C IN 


Input Capacitance CLK 


6 


- 


PF 


Cqut 


I/O Capacitance 


6 


- 


PF 



TRUTH TABLE 



(i> 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

(Vee = -5.2V, RL = 50Q to -2.0V, T A = to +75°C for DIP, air flow exc eeding 2m/sec) 



CS 


We 


CLK 


DATA 0UT (2) 


FUNCTION 


H 


X 


jr 


L 


Deselected 


L 


H 


jr 


RAM Data 


Read 


L 


L 


J~ 


WRITE Data 


Write 



NOTES: 

1. H = High, L = Low. X = Don't Care 

2. DATA OUT changes when CLK returns high. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


T A /Tc 


VOH 


Output HIGH Voltage 


V, N =V |HA orV ILB 


-1000 
-960 
-900 


-855 


-840 
-810 
-720 


mV 


o°c 

25° C 
75° C 


Vol 


Output LOW Voltage 


V IN = V IHA° rV ILB 


-1870 
-1850 
-1830 


- 


-1665 
-1650 
-1625 


mV 


0°C 
25°C 
75°C 


V OHC 


Output Threshold HIGH Voltage 


V IN = V IHB 0rV ILA 


-1020 
-980 
-920 


- 


- 


mV 


0°C 
25°C 
75°C 


VOLC 


Output Threshold LOW Voltage 


Yn = V IHB ° r V ILA 


- 


- 


-1645 
-1630 
-1605 


mV 


0°C 
25°C 
75° C 


V .H 


Input HIGH Voltage 


Guaranteed Input Voltage 
High/Low for All Inputs 


-1145 
-1105 
-1045 


- 


-840 
-810 
-720 


mV 


0°C 
25°C 
75°C 


Ml 


Input LOW Voltage 


Guaranteed Input Voltage 
High/Low for AH Inputs 


-1870 
-1850 
-1830 


- 


-1490 
-1475 
-1450 


mV 


0°C 
25°C 
75°C 


'ih 


Input HIGH Current 


v in - V IHA 


CS 


- 


- 


220 


uA 




Others 


- 


- 


110 


IlL 


Input LOW Current 


V,n =V ILB 


CS 


0.5 


- 


170 


uA 




Others 


-50 


- 


90 


Iee 


Supply Current 


All inputs and outputs open 


-200 


-150 


- 


mA 





NOTE: 

1. Typical parameters are specified at V EE = -5.2V, T A = + 25°C and maximum loading. 



LOAD CONDITION 

Test Circuit 
V cc (GND) O 



INPUT PULSE 



-0.9V 



0.01pF 




-2.0V 



-1.7V- 

=^ 30pF* 

*lncludes probe and jig capacitance. 



/ 



>- 80 



80% 
20% 



t R t F 

t R =t F = 2.0ns ty p. 
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IDT10496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K X 4-BIT) 




COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to +75°C, airflow exceeding 2m/sec) 


SYMBOL 


PARAMETER W 


TEST CONDITION 


IDT10496RL13 
MIN. MAX. 


IDT10496RL15 
MIN. MAX. 


UNIT 


READ CYCLE< 2 > 


*CYC 


Cycle Time 


_ 


13 


15 


ns 


t A cc( 3 ) 


Access Time from Clock High 


-■ 


M9.. 


10 


ns 


*WL 


Clock Low Pulse Width 


- 


5 # ; %;?-:P 


5 


ns 


l WH 


Clock High Pulse Width 


- 


7.5 -y"i-... - 


7.5 


ns 


tscs 


Setup Time for Chip Select 


- 


1 ,.??-:)X* ~ 


1 


ns 


*SWE 


Setup Time for Write Enable 


- 


1 , '^%± 


1 


ns 


tsA 


Setup Time for Address 


- 


•:|::?|::, 


1 


ns 


t S D 


Setup Time for Data in 


- 


,;lPlx!x ::: - •-•' 


1 


ns 


tHCS 


Hold Time for Chip Select 


- 


#=:>•!%# 


2 


ns 


We 


Hold Time for Write Enable 


- 


l|:ff' 


2 


ns 


tHA 


Hold Time for Address 


_ . 


' 2 


2 


ns 


*HD 


Hold Time for Data in 


_ 


2 


2 


ns 


*DH 


Data Hold from Clock Low 


- 








ns 


*DR 


Data Ready from Clock Low 


- 


4 


4 


ns 



NOTES: 

1. Input and Output reference level is 50% point of waveform. 

2. Access time is the larger of t ACC or t WH +t DR . 
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IDT10496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (1 6K x 4-BIT) 




COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to +75°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER < 1 > 


TEST CONDITION 


IDT10496RL13 
MIN. MAX. 


IDT10496RL15 
MIN. MAX. 


UNIT 


WRITE CYCLE 


tcYC 


Cycle Time 


- 


13 ...^ 


15 


ns 


*WL 


Clock Low Pulse Width 


- 


5 .. ;:;; jl|^"|| 


5 


ns 


*WH 


Clock High Pulse Width 


- 


7.5 .,.^1# - ^ 


7.5 


ns 


^SCS 


Set-up Time for Chip Select 


- 


1 -----r ■"-:':"- - 


1 


ns 


*SWE 


Set-up Time for Write Enable 


- 


1 ''%:;?% " 


1 


ns 


t S A 


Set-up Time for Address 


- 


1 . %;, 


1 


ns 


*SD 


Set-up Time for Data In 


- 


x;:;i:? ; *!!i: 


1 


ns 


*HCS 


Hold Time for Chip Select 


- 


,/ :;; lC :; ll 


2 


ns 


*HWE 


Hold Time for Write Enable 


- 


'WM?' 


2 


ns 


tHA 


Hold Time for Address 


- 


'%2 


2 


ns 


*HD 


Hold Time for Data In 


- 


2 


2 


ns 



NOTE: 

1 . Input and Output reference level is 50% point of waveform. 
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^looooofrxy vwxy^ w 



PREVIOUS 
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IDT10496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (1 6K X 4-BIT) 






COMMERCIAL TEMPERATURE RANGE 


RISE/FALL TIME 


SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT10496RL 

TYP. MAX. 

.... ., 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


tF 


Output Fall Time 


- 


- 


2 


- 


ns 



CLOCK INPUT 

The clock input circuit in the IDT10496RL has been designed to 
accomodate both single-ended and differential mode operation. 
Differential mode exhibits better rejection of common-mode noise 
and is obtained by driving both true and complement CLK lines 



with a differential driver, as shown in Figure (a). Single-ended 
operation is achieved as either falling-edge-active or rising edge- 
active, as shown in Figures (b) and (c), respectively. 
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(b) Falling-Edge-Active 
Single-Ended Mode 
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LOGIC SYMBOL 



PIN CONFIGURATION 




TTT 

CLK CLK WE CS 



cs E 






32 


3 WE 


D E 


2 




31 


H v BB 


D,C 


3 




30 


3 CLK 


D 2 E 


4 




29 


3 CTR 


D 3 E 


5 




28 


3 nc 


QoD 


6 




27 


3 NC 


O^C 


7 




26 


Ua 13 


VccC 


8 


C32 


25 


U A12 


VccC 


g 




24 


H v EE 


Q 2 C 


10 




23 


]A„ 


q 3 l: 


11 




22 


H A 10 


A C 


12 




21 


U A 9 


AiC 


13 




20 


3 A 8 


A 2 C 


14 




19 


HA 7 


A3C 


15 




18 


3 A 6 


A4C 


16 




17 


5a 5 






DIP 






TOP VIEW 




(400mil) 
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S12-49 



IDT10496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (1 6K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ORDERING INFORMATION 



IDT 



XXXXX 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



-j Blank Commercial (0°C to + 75°C) 



13 
15 



RL 



Siclebraze DIP 



• Speed in Nanoseconds 



Registers on Inputs, Latches on Outputs 

H 10496 64K (16K x 4-Bit) BiCMOS ECL 

Self-Timed Static RAM 
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HIGH-SPEED BiCMOS 
ECL SELF-TIMED 
STATIC RAM 
64K(16Kx 4-BIT) STRAM 



PRELIMINARY 

INFORMATION 

IDT100496RL 



FEATURES: 

• 16,384-words x 4-bit organization 

• Self-Timed, with registers on inputs and latches on outputs 

• Cycle time 13/1 5ns 

• Address access time: 10/1 2ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• J ED EC standard through-hole and surface mount packages 



DESCRIPTION: 

ThelDT100496RLisa 65,536-bit high-speed BiCEMOS ™ ECL 
static random access memory organized as 16K x 4, with inputs 
and outputs fully compatible with ECL-100K levels. This device 
has on-board self-timed circuitry to relax control timing, providing 
easier design and improved system level cycle times. 

Clocked registers on inputs and latches on outputs, and the self- 
timed write operation, provide enhanced system performance over 
conventional RAMs by removing the need to contr ol any write 
pulse width, and relaxes timing of write enable (WE). Combined 
with address access times as fast as 12ns, the I DT100496RL allows 
cycle times as fast as 15ns. 

The IDT100496RL is fabricated using IDT's high-performance, 
high-reliability BiCEMOS technology. It offers the advantage of 
low-power operation without sacrificing speed by integrating a 
dense, high-speed CMOS static RAM and logic with internal level 
conversion. Power supply and cooling requirements are reduced, 
while the fast access ti me assures that operation of BiCEMOS parts 
will be as fast as with less dense parts requiring external address 
decoding. 



FUNCTIONAL BLOCK DIAGRAM 
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*HOLD/OPEN 



BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 



DSC-8008/- 
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1DT100496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


+ 0.5 to -7.0 


V 


T A 


Operating 
Temperature 


Oto +85 


°c 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


°c 


T STG 


Storage 
Temperature 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


w 


'out 


DC Output Current (Output High) 


-50 


mA 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 * 


TYP. 


MAX. 


UNIT 


C|N 


Input Capacitance except CLK 


4 


- 


pF 


C|N 


Input Capacitance CLK 


. 6 




PF 


^OUT 


I/O Capacitance 


6 


- 


PF 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

(V EE = -4.5V, RL '- 500 to -2.0V, T A = to +85°C, air flow exceeding 2m/sec) 



TRUTH TABLE (1) 






CS 


WH 


CLK 


DATA uT< 2) 


FUNCTION 


H 


X 


jr 


L 


Deselected 


L 


H 


jr 


RAM Data 


Read 


L 


L 


jr 


WRITE Data 


Write 



NOTES: 

1. H - High, L = Low, X = Don't Care 

2. DATA OUT changes when CLK returns high. 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. (B) 


TYP.< 1 > 


MAX. (A) 


UNIT 


V H 


Output HIGH Voltage 


V IN = V, HA prV| LB 


-1025 


-955 


-880 


mV 


V 0L 


Output LOW Voltage 


V IN = V IHA orV lLB 


-1810 


-1715 


-1620 


mV 


V OHC 


Output Threshold HIGH Voltage 


Vin = Vihb c Vila 


-1035 


- 


- 


mV 


VoLC 


Output Threshold LOW Voltage 


V,n = V IHB orV tLA 


- 


- 


-1610 


mV 


V, H 


Input HIGH Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1165 


- 


-880 


mV 


V| L 


Input LOW Voltage 


Guaranteed Input Voltage High/Low 
for All Inputs 


-1810 


.-; 


-1475 


mV 


l|H 


Input HIGH Current 


Vin - V| HA 


CS 


- 


- 


220 


uA 


Others 


- 


■- 


110 


'lL 


Input LOW Current 


V, N = V lLB 


US 


0.5 


- 


170 


uA 


Others 


-50 


- . 


■' - 


<ee 


Supply Current 


. All inputs and outputs open 


-180 


-150 


- 


mA 



NOTE: 

1. Typical parameters are specified at V EE 



-4.5V, T A 



LOAD CONDITION 



+ 25°C and maximum loading. 

INPUT PULSE 



Test Circuit 
V cc (GND) 




-0.9V 



-1.7V- 



/ 



30pF* 



80% 
20% 



t R =t F = 2.0ns typ. 



* Includes probe and jig capacitance. 
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IDT100496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64 K (16K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -4.5V ± 5%. 


T A = to +85°C, airflow exceeding 2m/sec) 




SYMBOL 


PARAMETER < 1 > 


TEST CONDITION 


IDT100496RL13 
MIN. MAX. 


IDT100496RL15 
MIN. MAX. 


UNIT 


READ CYCLE GATED BY ADDRESS< 2 > 


tcYC 


Cycle Time 


_ 


13 


15 


ns 


tACC (3) 


Access Time from Clock High 


- 


,:,10 


12 


ns 


*WL 


Clock Low Pulse Width 


- 


5 


5 


ns 


*WH 


Clock High Pulse Width 


- 


7.5 /m^ m 


7.5 


ns 


*SCS 


Set-up Time for Chip Select 


- 


1 . ••;.• • - 


1 


ns 


*SWE 


Set-up Time for Write Enable 


- 


1 


1 


ns 


t S A 


Set-up Time for Address 


- 


1 :x:, W 


1 


ns 


l SD 


Set-up Time for Data In 


- 


*•:-•■:--. 


1 


ns 


thlCS 


Hold Time for Chip Select 


- 


£$%k w 


2 


ns 


*HW£ 


Hold Time for Write Enable 


- 


a ;■' 2- J : 


2 


ns 


tHA 


Hold Time for Address 


- 


'*W 


2 


ns 


*HD 


Hold Time for Data In 


- 


2 


2 


ns 


^DH 


Data Hold from Clock Low 


- 








ns 


t D R< 3 ) 


Data Ready from Clock Low 


_ 


4 


4 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Set-up and Hold Times are the same as for Write Cycle. 

3. Access time is the larger of t ACC or t WH +t DH . 
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IDT100496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16K x 4-BIT) 




COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (V EE « -4.5V ± 5%, 


T A = to +85°C, air flow exceeding 2m/sec) 




SYMBOL 


PARAMETER < 1 > 


TEST CONDITION 


IDT100496RL13 
MIN. MAX. 


IDT100496RL15 
MIN. MAX. 


UNIT 


WRITE CYCLE 


tcYC 


Cycle Time 


- 


13 


15 


ns 


t WL 


Clock Low Pulse Width 


- 


5 :|; : %. : 


5 ■■■■■ 


ns 


*WH 


Clock High Pulse Width 


- 


7.5 : J:;; : .:i:;%r 


7.5 — 


ns 


*SCS ' 


Set-up Time for Chip Select 


_ 


1 ., :; ; :i ||i|^ : - - 


1 


ns 


*SWE 


Set-up Time for Write Enable 


- 


1 ,, '"' : % : * 


1 


ns 


t S A 


Set-up Time for Address 


- 


J^A, 


1 


ns 


*SD 


Set-up Time for Data In 


_ 


,.:%::■% "' 


1 - 


ns 


*HCS 


Hold Time for Chip Select 


- 


'%$& 


2 


ns 


*HWE 


Hold Time for Write Enable 


- 


2 


2 


ns 


*HA 


Hold Time for Address 


- 


2 


2 


ns 


*HD 


Hold Time for Data In 


- 


2 .. . - 


2 - 


ns 



NOTE: 

1. Input and Output reference level is 50% point of waveform. 
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IDT100496RL HIGH-SPEED BiCMOS 
ECL STATIC RAM 64K (16Kx 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



RISE/FALL TIME 


SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT100496RL 
TYP. 


MAX. 


UNIT 


«R 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


- 


ns 



CLOCK INPUT 

The clock input circuit in the IDT100496RL has been designed 
to accomodate both single-ended and differential mode operation. 
Differential mode exhibits better rejection of common-mode noise 
and is obtained by driving both true and complement CLK lines 



with a differential driver, as shown in Figure (a). Single-ended 
operation is achieved as either falling-edge-active or rising edge- 
active, as shown in Figures (b) and (c), respectively. 
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(b) Falling-Edge-Active 
Single-Ended Mode 
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(c) Rising-Edge-Active 
Single-Ended Mode 
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PIN CONFIGURATION 
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JDT100496RL HIGH-SPEED BICMOS 
ECL STATIC RAM 64K (1 6K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



ORDERING INFORMATION 



IDT 



xxxxx 



999 



Device Type Architecture Speed Package Process/ 

Temperature 
Range 



Blank 



13 

15 



HRL 
H 100496 



Commercial (0°Cto +85°C) 
Sidebraze DIP 

\ Speed in Nanoseconds 

Registers on Inputs, Latches on Outputs 

64K (16K x 4-Bit) BiCMOS ECL-100K 
Self-Timed Static RAM 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(16Kx 4-BIT) WITH 
SYNCHRONOUS WRITE 



ADVANCE 

INFORMATION 

IDT 10497 

IDT 100497 



FEATURES: 

• 16,384-words x 4-bit organization 

• Address access time: 12/1 5ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Internal Circuitry Allows Synchronous Write Operation 

• Tight Input Data Set-Up and Hold Timing 

• JEDEC standard through-hole and surface mount 
packages 



DESCRIPTION: 

The IDT10497 and IDT100497 are 65,536-bit high-speed 
BiCEMOS™ ECL static random access memory organized as 
16K x 4, with inputs and outputs fully compatible with ECL 10K 
levels and ECL 100K, respectively. 

Available with address access times as fast as 12ns, these 
devices exhibit a typical power consumption of only 800mW. They 
offer the advantages of low-power operation, without sacrificing 
speed, by integrating a dense high-speed CMOS static RAM 
with internal level conversion. This allows the designer to reduce 
package count in an ECL system without increasing either power 
dissipation or access time. 

Designed for synchronous applications, the IDT10497 and 
IDT100497 include Data Capture Logic which allows very tight 
specifications for Input Data Set-Up and Hold with respect to the 
trailing edge of WE. This allows relaxed timing or a pipeline stage 
in the datapath. An output latch with enable allows control of output 
hold time. Note that when OLE is tied low, the 1DT10497 functions 
exactly as an IDT10494 asynchronous SRAM. 

The devices are fabricated using IDT's high-performance, high- 
reliability BiCEMOS technology. Operating power dissipation 
is extremely low compared with most ECL-compatible bipolar 
devices, lowering power supply and cooling requirements. 
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BiCEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



> 1989 Integrated Device Technology, Inc. 
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IDT10497 AND 1DT100497 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16Kx 4-BIT) WITH SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10497S12 

IDT100497S12 

MIN. MAX. 


IDT10497S15 

IDT100497S15 

MIN. MAX. 


UNIT 


READ CYCLE, ASYNCHRONOUS MODE< 1 > 


Ucs 


Chip Select Access Time 


- 


5 


5 


ns 


tRCS 


Chip Select Recovery Time 


- 


5 


5 


ns 


*AA 


Address Access Time 


- 


12 


15 


ns 


*OH 


Data Hold from Address Change 


- 


TBD 


TBD 


ns 



NOTE: 

1 . Asynchronous mode when Output Latch Enable (OLE) is held low. 



ASYNCHRONOUS * READ CYCLE GATED BY CHIP SELECT 



£3 



\ 



DATA 0UT 



A 



p^ 50% 



= * 8C 

M 



80% 
50% 
20% 



ASYNCHRONOUS * READ CYCLE GATED BY ADDRESS 



ADDRESS 



DATA 0UT 



^£ 50% 



xxm 



50% 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


1 DTI 0497 

IDT1 00497 

TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


_ 


ns 


i 
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IDT10497 AND IDT100497 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH SYNCHRONOUS WRITE 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to + 75°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10497S12 

IDT100497S12 

MIN. MAX. 


IDT10497S15 

IDT100497S15 

MIN. MAX. 


UNIT 


SYNCHRONOUS READ CYCLE GATED BY ADDRESS 


tAA<2) 


Address Access Time 


- 


12 


15 


ns 


toLEL 


Latch Enable Low Pulse Width 


- 


5 


5 


ns 


toLEHO) 


Latch Enable High Pulse Width 


- 


6 


7.5 


ns 


t A so< 3 > 


Address Set-up to OLE Low 


- 


9 


12 


ns 


t AHO (3> 


Address Hold to DTE* High 


- 


-3 


-3 


ns 


*DH 


Data Out Hold from OLE Low 


- 








ns 


W 2 > 


Data Out Ready from OLE Low 


- 


3 


3 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Access time is the larger of t^ or t AS0 + t DR . 

3. t AS0 must equal t 0LEH -t AH0 - 

4. t 0R (max) is specified when all other gating conditions have been satisfied, specifically when t AS0 > t M (max) and t C so > Ucs (max) and 
twsA+ tw + t WR > t M (max). 
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IDT10497 AND IDT100497 HIGH-SPEED BICMOS 

ECL STATIC RAM 64K (16Kx 4-BIT) WITH SYNCHRONOUS WRITE 




COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITION 


MIN 


IDT10497S12 
DT100497S12 

MAX. 


IDT10497S15 

IDT100497S15 

MIN. MAX. 


UNIT 


ASYNCHRONOUS* 1 * WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


10 


- 


12 


ns 


t\A/SD 


Data Set-up Time 


- 


1 


- 


2 


ns 


twHD 


Data Hold Time 


- 


2 


- 


3 


ns 


*WSA 


Address Set-up Time 


tw = minimum 


1 


- 


2 


ns 


twHA 


Address Hold Time 


- 


2 


- 


3 


ns 


twscs 


Chip Select Set-up Time 


- 





- 





ns 


*WHCS 


Chip Select Hold Time 


- 


2 


- 


3 


ns 


*WS 


Write Disable Time 


- 


- 


5 


5 


ns 


t WR (2) 


Write Recovery Time 


- 


- 


5 


5 


ns 



NOTES: 

1 . Asynchronous mode when Output Latch Enable (OLE) is held low. 

2. t WR is defined as the time to reflect the newly written data on the Data Outputs (Q to Q 3 ) when no new Address transition occurs. 
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IDT10497 AND IDT1 00497 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH SYNCHRONOUS WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS <V EE = -5.2V ± 5%, T A - Oto +75°C, air flow exceeding 2m/sec) 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10497S12 

IDT100497S12 

MIN. MAX. 


IDT10497S15 

IDT100497S15 

MIN. MAX. 


UNIT 


SYNCHRONOUS WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


10 


12 


ns 


twSD 


Data Set-up Time 


- 


1 


2 


ns 


twHD 


Data Hold Time 


- 


2 


3 


ns 


twSA 


Address Set-up Time 


*w = minimum 


1 


2 


ns 


twHA 


Address Hold Time 


- 


2 


3 


ns 


twscs 


Chip Select Set-up Time 


- 








ns 


twHCS 


Chip Select Hold Time 


- 


2 


3 


ns 


*WS 


Write Disable Time 


- 


5 


5 


ns 


twR(1) 


Write Recovery Time 


- 


5 


.5 


ns 


*DH 


Data Out Hold from OLE Low 


- 








ns 


t D R< 2 > 


Data Out Ready from OLE Low 


- 


3 


3 


ns 



NOTE: 

1. t WR is defined as the time to reflect the newly written data on the Data Outputs (Q to Q 3 ) when no new Address transition occurs. 

2. t DR (max) is specified when all other gating conditions have been satisfied, specifically when t AS0 > t M (max) and t CS o> t ACS (max) and 
*wsa + ^w + *wr > ^aa (max). 
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IDT10497 AND IDT1 00497 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH SYNCHRONOUS WRITE 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
64K(16Kx 4-BIT) 
WITH CONDITIONAL WRITE 



ADVANCE 

INFORMATION 

IDT 10498 

IDT 100498 



FEATURES: 

• 16,384-words x 4-bit organization 

• Address access time: 12/1 5ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Internal Circuitry Allows Conditional Write Operation 

• Tight Input Data Set-Up and Hold Timing 

• CE allows very late termination of Write function 

• J ED EC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT10498 and IDT1 00498 are 65,536-bit high-speed 
BiCEMOS™ ECL static random access memories organized as 
1 6K x 4, with inputs and outputs fully compatible with ECL-1 OK and 
ECL-100K, respectively. 

Available with address access times as fast as 12ns, these de- 
vices exhibit a typical power consumption of only 800mW. They 
offer the advantages of low-power operation, without sacrificing 
speed, by integrating a dense high-speed CMOS static RAM 
with internal level conversion. This allows the designer to reduce 
package count in an ECL system without increasing either power 
dissipation or access time. 

Designed for cache applications, the IDT10498 and IDT100498 
include Data Capture Logic which allows very tight specifications 
for I nput Data Set-Up and Hold with respect to the trailing edge of 
WE. This allows relaxed timing or a pipeline stage in the datapath. 
An output l atch w ith enable allows control of output hold time. Note 
that when OLE is tied low, the device functions exactly as an 
IDT10494 asynchronous SRAM. Additionally, the IDT10498 and 
IDT100498 incorporate logic to terminate the Write Operation very 
late in the cycle by removing CE, providing more time for cache — 
hit decision logic. 

The devices are fabricated using IDT's high-performance, high- 
reliability BiCEMOS technology. Operating power dissipation 
is extremely low compared with most ECL-compatible bipolar 
devices, lowering power supply and cooling requirements. 
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BiCEMOS is a trademark of Integrated Device Technology, Inc. 



65,536-BIT 
MEMORY ARRAY 



SENSE AMPS 

AND READ/WRITE 

CONTROL 
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COMMERCIAL TEMPERATURE RANGE 



► 1989 Integrated Device Technology, Inc. 
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JANUARY 1989 



IDT10498 AND IDT100498 HIGH-SPEED BICMOS 

ECL STATIC RAM 64K (16Kx 4-BIT) WITH CONDITIONAL WRITE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10498S12 

IDT100498S12 

MIN. MAX. 


IDT10498S15 

IDT100498S15 

MIN. MAX. 


UNIT 


READ CYCLE, ASYNCHRONOUS MODE (1) 


*ACS 


Chip Select Access Time 


- 


5 


5 


ns 


*RCS 


Chip Select Recovery Time 


- 


5 


5 


ns 


W 


Address Access Time 


- 


12 


15 


ns 


*0H 


. Data Hold from Address change 


- 


TBD 


TBD 


ns 



NOTE: 

1 . Asynchronous mode when Output Latch Enable (OLE) is held low. 

ASYNCHRONOUS * READ CYCLE GATED BY CHIP SELECT 
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ASYNCHRONOUS * READ CYCLE GATED BY ADDRESS 
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DATA 0UT 



)( 



50% 



xxxxx 



50% 



RISE/FALL TIME 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


IDT10498 

IDT100498 

TYP. 


MAX. 


UNIT 


tR 


Output Rise Time 


- 


- 


2 


- 


ns 


t F 


Output Fall Time 


- 


- 


2 


_ 


ns 
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IDT10498 AND IDT100498 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16K x 4-BIT) WITH CONDITIONAL WRITE 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%, T A = to + 75°C, airflow exceeding 2m/sec) 


SYMBOL 


PARAMETER^ 


TEST CONDITION 


IDT10498S12 

IDT100498S12 

MIN. MAX. 


IDT10498S15 

IDT100498S15 

MIN. MAX. 


UNIT 


SYNCHRONOUS READ CYCLE GATED BY ADDRESS 


tAA< 2 > 


Address Access- Time 


- 


12 


15 


ns 


toLEL 


Latch Enable Low Pulse Width 


- 


5 


5 


ns 


t0LEH< 3 ) 


Latch Enable High Pulse Width 


- 


6 


7.5 


ns 


tASO< 3 ) 


Address Set-up to OLE Low 


_ 


9 


12 


ns 


t A HO< 3 ) 


Address Hold to DTE High 


- 


-3 


-3 


ns 


*DH 


Data Out Hold from OLE Low 


- 








ns 


t D R< 2 " 4 > 


Data Out Ready from OLE Low 


- 


3 


3 


ns 



NOTES: 

1 . Input and Output reference level is 50% point of waveform. 

2. Access time is the larger of t M or t AS0 + t Dn . 

3. t AS0 must equal t 0LEH -t AH0 . 

4. t DR (max) is specified when all other gating conditions have been satisfied, specifically when t AS0 > t M (max) and t WSC s> t ACS (max) and 
rising edge of WE proceeds falling edge of 0~E such that t WR (max) preceeds t DR (max). 



SYNCHRONOUS READ CYCLE GATED BY ADDRESS 
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IDT10498 AND IDT100498 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K(16Kx 4-BIT) WITH CONDITIONAL WRITE 




COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITION 


MIN 


IDT10498S12 
DT100498S12 

MAX. 


IDT10498S15 

IDT100498S15 

MIN. MAX. 


UNIT 


ASYNCHRONOUS^ WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


10 


- 


12 


ns 


*WSD 


Data Set-up Time 


- 


1 


- 


2 


ns 


%HD 


Data Hold Time 


- 


2 


_ 


3 


ns 


*WSA 


Address Set-up Time 


tw = minimum 


1 


- 


2 


ns 


Wha 


Address Hold Time 


- 


2 


- 


3 


ns 


*WSCS 


Chip Select Set-up Time 


- 


1 


- 


2 


ns 


*WHCS 


Chip Select Hold Time 


- 


2 


- 


3 


ns 


*WS 


Write Disable Time 


- 


- 


5 


5 


ns 


t WR (2) 


Write Recovery Time 


_ 


- 


5 


5 


ns 



NOTES: 

1 . Asynchronous mode when Output Latch Enable (OLE) is held low. 

2. t WR is defined as the time to reflect the newly written data on the Data Outputs (Q to Q 3 ) when no new Address transition occurs. 
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IDT10498 AND 1DT100498 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K(16Kx 4-BIT) WITH CONDITIONAL WRITE 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (V EE = -5.2V ± 5%,T A = Oto +75°C, airflow exceeding 2m/sec) 



SYMBOL 


PARAMETER 


TEST CONDITION 


IDT10498S12 

IDT100498S12 

MIN. MAX. 


IDT10498S15 

IDT100498S15 

MIN. MAX. 


UNIT 


SYNCHRONOUS WRITE CYCLE 


t w 


Write Pulse Width 


*wsa = minimum 


10 


12 


ns 


*WSD 


Data Set-up Time 


- 


1 


2 


ns 


^WHD 


Data Hold Time 


- 


2 


3 


ns 


*WSA 


Address Set-up Time 


*w = minimum 


1 


2 


ns 


*wha 
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NOTES: 

1. t ASQ is defined as the time to reflect the newly written data on the Data Outputs (Q to Q3) when no new Address transition occurs. 

2. tpp, (max) is specified when all other gating conditions have been satisfied, specifically when t AS0 > t M (max) and t wscs > t ACS (max) and 
rising edge of WE proceeds falling edge of 0E such that t WR (max.) preceeds t DR (max). 
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IDT10498 AND IDT1 00498 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16Kx 4-BIT) WITH CONDITIONAL WRITE 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITION 
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NOTE: 

1 . The Write Cycle is terminated, and no data written to the memory, when US is unasserted t^cs before the rising edge of WE. 
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1DT10498 AND IDT100498 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (16Kx 4-BIT) WITH CONDITIONAL WRITE 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 
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HIGH-SPEED BiCMOS 
ECL STATIC RAM 
256K (64K x 4-BIT) 



ADVANCE 

INFORMATION 

IDT 10504 

IDT 100504 



FEATURES: 

• 65,536-words x 4-bit organization 

• Address access time: 12/1 5ns (max.) 

• Low power dissipation: 600mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount packages 

• Military version fully compliant to MIL-STD-883, class B. 



DESCRIPTION: 

The IDT10504 and IDT100504 are 262,144-bit high-speed 
BiCEMOS™ ECL static random access memories organized as 
64Kx 4, with inputs and outputs fully compatible with ECL-1 OK and 
ECL-100K levels, respectively. 

Available with address access times as fast as 1 2ns, this device 
exhibits a typical power consumption of only 600mW. It offers the 
advantages of low-power operation, without sacrificing speed, by 
integrating a dense high-speed CMOS static RAM with internal 
level conversion. This allows the designer to reduce package 
count in an ECL system without increasing either power dissipa- 
tion or access time. 

Designed for very high-speed applications, the IDT10504 and 
IDT100504 offer open emitter outputs and separate data input and 
output, as well as extremely fast access times. The address access 
time of 12ns assures that operation of this BiCEMOS part will be as 
fast as with less dense parts requiring external address decoding. 

The devices are fabricated using IDT's high-performance, high- 
reliability BiCEMOS technology. Operating power dissipation is 
extremely low compared with most ECL-compatible bipolar de- 
vices, lowering power supply and cooling requirements. 
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DSC-8004/- 



IDT7MC4005 256K (16Kx 16) CMOS STATIC 
RAM DUAL SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 
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HIGH-SPEED BiCMOS 
ECL SELF-TIMED STATIC 
RAM 256K(64Kx 4-BIT) 



ADVANCE 

INFORMATION 

IDT10506LL 

IDT100506LL 



FEATURES: 

• 65,536-words x 4-bit organization 

• Self-Timed, with latches on inputs and outputs 

• Cycle time 15/18 ns 

• Address access time: 12/15 ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT10506LL and IDT100506LL are 262,144-bit high-speed 
BiCEMOS™ ECL static random access memory organized as 
64K x 4, with inputs and outputs fully compatible with ECL-10Kand 
ECL-100K levels, respectively. These devices have on-board self- 
timed circuitry to relax control timing, providing easier design and 
improved system level cycle times. 

Clocked latches on inputs and outputs, and the self-timed write 
operation, provide enhanced system performance over conven- 
tional RAMs by removing the need to control any write pulse width, 
and relaxes timing of write enable (WE). Combined with address 
access times as fast as 12ns, these devices allow cycle times as 
fast as 15ns. 

The IDT10506LL and IDT100506LL are fabricated using IDT's 
high-performance, high-reliability BiCEMOS technology. They 
offer the advantage of low-power operation without sacrificing 
speed by integrating a dense, high-speed CMOS static RAM and 
logic with internal level conversion. Power supply and cooling 
requirements are reduced, while the fast access time assures that 
operation of BiCEMOS parts will be as fast as with less dense parts 
requiring external address decoding. 
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IDT10506RL HIGH-SPEED BiCMOS ECL 
SELF-TIMED STATIC RAM 256K (64Kx 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



LOGIC SYMBOL 



PIN CONFIGURATION 
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HIGH-SPEED BiCMOS 
ECL SELF-TIMED STATIC 
RAM 256K (64K x 4-BIT) 



ADVANCE 

INFORMATION 

IDT10506RL 

IDT100506RL 



FEATURES: 

• 65,536-words x 4-bit organization 

• Self-Timed, with registers on inputs and latches on outputs 

• Cycle time 15/18 ns 

• Address access time: 12/15 ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Separate data input and output 

• JEDEC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT10506RL and I DT1 00506 are 262,144-bit high-speed 
BiCEMOS™ ECL static random access memory organized as 
64K x 4, with inputs and outputs fully compatible with ECL-1 OK and 
ECL-100K levels, respectively. These devices have on-board self- 
timed circuitry to relax control timing, providing easier design and 
improved system level cycle times. 

Clocked registers on inputs and latches on outputs, and the self- 
timed write operation, provide enhanced system performance over 
conventional RAMs by removing the need to control any write 
pulse width, and relaxes timing of write enable (WE). Combined 
with address access times as fast as 12ns, these devices allow 
cycle times as fast as 15ns. 

The IDT10506RL and IDT1 00506 are fabricated using IDT's 
high-performance, high-reliability BiCEMOS technology. They 
offer the advantage of low-power operation without sacrificing 
speed by integrating a dense, high-speed CMOS static RAM and 
logic with internal level conversion. Power supply and cooling 
requirements are reduced, while the fast access time assures that 
operation of BICEMOS parts will be as fast as with less dense parts 
requiring external address decoding. 
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IDT10506RL HIGH-SPEED BICMOS ECL 
SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



LOGIC SYMBOL 



PIN CONFIGURATION 
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HIGH-SPEED BiCMOS 

EGL STATIC RAM 

256K (64K x 4-BIT) 

WITH SYNCHRONOUS WRITE 



ADVANCE 

INFORMATION 

IDT 10507 

IDT 100507 



FEATURES: 

• 65,535-words x 4-bit organization 

• Address access time: 12/15 ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Internal Circuitry Allows Synchronous Write Operation 

• Tight Input Data Set-Up and Hold Timing 

• JEDEC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT10507 and IDT100507 are 262,144-bit high-speed 
BiCEMOS™ ECL static random access memories organized as 
64K x 4, with inputs and outputs fully compatible with ECL-10K and 
ECL-100K, respectively. 

Available with address access times as fast as 12ns, these 
devices exhibit atypical power consumption of only 800mW. They 
offer the advantages of low-power operation, without sacrificing 
speed, by integrating a dense high-speed CMOS static RAM with 
internal level conversion. This allows the designer to reduce 
package count in an ECL system without increasing either power 
dissipation or access time. 

Designed for synchronous applications, the IDT10507 and 
IDT100507 include Data Capture Logic which allows very tight 
specifications for Input Data Set-Up and Hold with respect to the 
trailing edge of WE. This allows relaxed timing or a pipeline stage 
in the datapath. An output l atch with enable allows control of output 
hold time. Note that when OLE is tied low, the I DT1 0507 functions 
exactly as an IDT10504 assynchronous SRAM. 

The devices are fabricated using IDT's high-performance, 
high-reliability BiCEMOS technology. Operating power dissipa- 
tion is extremely low compared with most ECL-compatible bipolar 
devices, lowering power supply and cooling requirements. 
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IDT10506RL HIGH-SPEED BiCMOS ECL 
SELF-TIMED STATIC RAM 256K (64K x 4-BIT) 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 
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HIGH-SPEED BiCMOS 

ECL STATIC RAM 

256K (64K x 4-BIT) 

WITH CONDITIONAL WRITE 



ADVANCE 

INFORMATION 

IDT 10508 

IDT 100508 



FEATURES: 

• 65,535-words x 4-bit organization 

• Address access time: 12/1 5ns (max.) 

• Low power dissipation: 800mW (typ.) 

• Fully compatible with ECL logic levels 

• Internal Circuitry Allows Synchronous Write Operation 

• Tight Input Data Set-Up and Hold Timing 

• JEDEC standard through-hole and surface mount packages 



DESCRIPTION: 

The IDT10508 and IDT100508 are 262,144-bit high-speed 
BiCEMOS™ ECL static random access memories organized as 
64Kx4, with inputs and outputs fully compatible with ECL-10Kand 
ECL-100K, respectively. 

Available with address access times as fast as 12ns, these de- 
vices exhibit a typical power consumption of only 800mW. They 
offer the advantages of low-power operation, without sacrificing 
speed, by integrating a dense high-speed CMOS static RAM 
with internal level conversion. This allows the designer to reduce 
package count in an ECL system without increasing either power 
dissipation or access time. 

Designed for cache applications, the IDT10508 and IDT1 00508 
include Data Capture Logic which allows very tight specifications 
for Input Data Set-Up and Hold with respect to the trailing edge of 
WE. This allows relaxed timing or a pipeline stage in the datapath. 
An output l atch w ith enable allows control of output hold time. Note 
that when OLE is tied low, the IDT10507 functions exactly as an 
IDT10504 asynchronous SRAM. The devices also incorporate 
logic to terminate the Write Operation very late in the cycle by 
removing CE, providing more time for cache-hit decision logic. 

The devices are fabricated using IDT's high-performance, high- 
reliability BiCEMOS technology. Operating power dissipation 
is extremely low compared with most ECL-compatible bipolar 
devices, lowering power supply and cooling requirements. 
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IDT10498 AND IDT100498 HIGH-SPEED BiCMOS 

ECL STATIC RAM 64K (1 6K x 4-BIT) WITH CONDITIONAL WRITE 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 
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Subsystems Modules 



SUBSYSTEM PRODUCTS INTRODUCTION 



A unique combination of resources and experience sets the 
Subsystems Division apart from its competitors. IDT's advanced 
technology, multiple manufacturing plants and the backing of sis- 
ter divisions allow us to offer a diverse range of module products 
quickly and cost-effectively. In addition, our capabilities are flex- 
ible enough to include standard and custom modules, as well as a 
complete, self-contained, U.S.-based military device assembly 
and module operation. 

IDT's subsystems provide a modular approach which allows 
designers to meet several important criteria needed in a modern 
electronics system. These features include: 

High Performance 

High Reliability 

High Density 

Low Power 

Quick Design Time 

Ease of Manufacture 

Competitive Cost 



High-performance CMOS products in surface mounted pack- 
ages are combined with thermally matched substrates to produce 
very dense and highly reliable modules. Conventional pins are 
then attached to these modules so that they can be plugged into a 
circuit board in a conventional through-hole manner. 

This process allows production of a Megabit static RAM in a 
standard size dual in-line package several years before the avail- 
able technology can produce a comparable monolithic device. In 
addition, an application specific product can be manufactured that 
could not be easily or cost-effectively produced as a monolithic de- 
vice. These ASIC products can include error detection, parity, ad- 
dress latching or buffering and wide words (x16 and x32). 

Complete memory systems, such as megabyte-size high- 
speed caches or writable control stores, can also be produced on a 
single plug-in module. Systems can now be designed with the ma- 
jor memory portions supplied as a single fully-tested high density 
component. This approach gives customers access to surface 
mount technology without the need to invest in special design, 
manufacturing and testing facilities. 
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2 (16K x 16) CMOS Static RAM FR-4 Dip Module S13-92 

128K x 16 Shared Port RAM S13-98 

Dual (16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU S13-105 

Dual (16K x 64) Data/Instruction Cache Module For General CPUs S13-111 

8K x 112 High-Speed Writable Control Store w/SPC™ S13-117 

Dual (8K x 64) Data/Instruction Cache Module for IDT79R3000 CPU S13-131 

Dual (4K x 64) Data/Instruction Cache Module for IDT79R3000 CPU S13-133 

Dual (16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU 

(Multiprocessor) (S14-6) S13-135 

Dual (8K x 64) Data/Instruction Cache Module for IDT79R3000 CPU (Multiprocessor) S13-138 

256K x 1 CMOS SRAM (Ceramic SIP) S13-140 

1 Megabit (1024K x 1) CMOS SRAM w/Separate I/O (Ceramic SIP) S13-146 

256K (16K x 6) CMOS Static RAM Ceramic Dual SIP Module S13-152 

64K x 6 CMOS Static RAM Ceramic SIP Module S13-158 

512K (16K x 32) CMOS SRAM (Ceramic Dual SIP) S13-164 

256K (256K x 1) CMOS SRAM (Plastic SIP) S13-171 

256K (64K x 4) CMOS SRAM (Plastic SIP) S13-177 

80K (16K x 5) CMOS SRAM (Plastic SIP) 13-29 

1 Megabit (128K x 8) CMOS SRAM (Plastic SIP) S13-183 

512K (64K x 8) Synchronous SRAM (Plastic SIP) S13-189 

512K (32Kx 16) CMOS SRAM 13-92 

1 Megabit (64K x 16) CMOS SRAM 13-92 

128K (8K x 16) CMOS SRAM 13-99 

256K (16K x 16) CMOS SRAM 13-99 

1 Megabit (128K x 8) CMOS SRAM 13-107 
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1 MEGABIT CMOS 
STATIC RAM MODULE 



IDT 7M624S 



FEATURES: 

• High-density 1024K-bit CMOS static RAM module 

• Customer-configured to 64K x 16, 128K x 8 or 256K x 4 

• Fast access times 

— Military: 35ns (max.) 

— Commercial: 25ns (max.) 

• Low power consumption 

— Active: 4.8W (typ. in 64K x 16 organization) 
-Standby: 1.6mW(typ.) 

• Utilizes 16 IDT7187 high-performance 64K x 1 CMOS static 
RAMs produced with IDT's advanced CEMOS™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Assembled with IDT's high-reliability vapor phase solder 
reflow process 

• Offered in 40-pin, 900 mil center sidebraze DIP, achieving 
very high memory density 

• Pin-compatible with IDT7M656 (256K RAM module) 

• Single 5V(± 10%) power supply 

• Dual GND pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Modules available with semiconductor components compli- 
ant to MIL-STD-883, Class B 

• Finished modules tested at Room, Hot and Cold tempera- 
tures for all AC and DC parameters 



DESCRIPTION: 

The IDT7M624 is a 1024K-bit high-speed CMOS static RAM 
constructed on a multi-layered ceramic substrate using 16 
IDT7187 64K x 1 static RAMs in leadless chip carriers. Making four 
chip select lines available (one for each group of 4 RAMs) allows 
the user to configure the memory into a 64K x 1 6, 1 28K x 8 or 256K x 
4 organization. In addition, extremely high speeds are achievable 
by the use of I DT7 187s fabricated in IDT's high-performance, high- 
reliability technology, CEMOS. This state-of-the-art technology, 
combined with innovative circuit design techniques, provides the 
fastest 64K static RAMs available. 

The IDT7M624 is available with access times as fast as 25ns 
commercial and 35ns military temperature range, with maximum 
operating power consumption of only 12.3W (significantly less if 
organized 128K x 8 or 256K x 4). The module also offers a standby 
power mode of 5.7W (max.) and a full standby mode of 1.7W 
(max.). 

The IDT7M624 is offered in a 40-pin, 900 mil center sidebraze 
DIP to take advantage of the compact IDT7187s in leadless chip 
carriers. 

All inputs and outputs of the IDT7M624 are TTL-compatible and 
operate from a single 5V supply. (NOTE: Both GND pins need to be 
grounded for proper operation.) Fully asynchronous circuitry is 
used, requiring no clocks or refreshing for operation, and providing 
equal access times for ease of use. 

All IDT military module semiconductor components are compli- 
ant with the latest revision of MIL-STD-883, Class B, making them 
ideally suited to applications demanding the highest level of 
performance and reliability. 



PIN CONFIGURATION 



PIN NAMES 



FUNCTIONAL BLOCK DIAGRAM 
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Data Input/Output 


CS 


Chip Select 


WE 


Write Enable 
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Power 


GND 


Ground 
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Do 
A 
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D 3 

GND0) 

DIP 
TOP VIEW 

NOTES: 

1 . Both GND pins need to be grounded for proper operation. 

2. For module dimensions, please refer to module drawing M7 in the 
packaging section. 
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CEMOS is a trademark of Integrated Device Technology, inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7M624S 1 MEGABIT CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



(1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V .H 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 ) 


- 


0.8 


V 



NOTE: 

1. V IL = -3.0V for pulse width less than 20ns. 



DC ELECTRICAL CHARACTERISTICS (V C c= s.ov ±10%,t a = -55°cto +i25°Cando°cto +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


IDT7M624S 
TYP.< 1 > MAX.< 3 > 


MAX.< 4 > 


UNIT 


iy 


Input Leakage Current 


V cc =5.5V,V| N = GNDtoV cc 


- 


- 


20 


;;20 


uA 


I'loI 


Output Leakage Current 


Vcc = 5.5V, USxx =V IH , Vq UT = GND to \£ c 


- 


- . 


20 


M 


uA 


'CCX16 


Operating Current in X1 6 mode 


C"Sxx = V)L. Output Open, V cc = 5.5V, f = f MAX 


- 


960 


1950 


2?40 


mA 


'CCX8 


Operating Current in X8 mode 


C"S~xx = V, L , Output Open, Min. Duty Cycle = 100% 


- 


720 


1380 


1640 


mA 


'CCX4 


Operating Current in X4 mode 


C"Sxx - V| L , Output Open, Min. Duty Cycle = 100% 


- 


600 


1100 


1340 


mA 


'SB 


Standby Power Supply Current 


C~S"xx ^ V H (TTL Level), V cc =5.5V, Output Open 


- 


480 


820 


1040 


mA 


'sB1 


Full Standby Power Supply 
Current 


C§xx> V cc -0.2V, 

V)n ^ V cc -0.2V or < 0.2V (CMOS Level) 


- 


0.32 


320 (2) 


320 


mA 


V 0L 


Output Low Voltage 


l 0L = 10mA, Vcc = 4.5V 


- 


- 


0.5 


M 


V 


l 0L = 8mA, Vcc = 4.5V 


- 


- 


0.4 


o;4 


V 


Voh 


Output High Voltage 


■ | 0L = -4mA, Vcc = 4.5V 


2.4 


- 


- 


Ik: 


V 



NOTES: 

1 . Typical limits are at V C c = 5.0V, +25°C. 

2. l SB i max. at commercial temperature = 240mA. 

3. t M = 30, 35, 45, 55, 65ns 

4. t M = 25ns 
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IDT7M624S 1 MEGABIT CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



DATA 0UT - 



;480Q 



255Q =r 30pF* 



5V 



480Q 



DATA 0UT • 



1 255Q ={= 5pF' 



Figure 1. Output Load 

* Including scope and jig, 



Figure 2. Output Load 
(for t HZ , t^, twz a "d tow) 



AC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ±10%, T A = -55°C to +125°C and 0°C to 70°C) 



SYMBOL 


PARAMETER 


7M624S25 
COM'L ONLY 
MIN. MAX. 


7M624S30 
COM'L ONLY 
MIN. MAX. 


7M624S35 
MIN. MAX. 


7M624S45 
MIN. MAX. 


7M624S55 
MIN. MAX. 


7M624S65 
MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


25 ;*:•::::- 


30 


35 


- 


45 


- 


55 


- 


65 


- 


ns 


*AA 


Address Access Time 


— : • ••: 25 


30 


- 


35 


- 


45 


- 


55 


- 


65 


ns 


Ucs 


Chip Select Access Time 


- • : ' 25 


30 


_ 


35 


_ 


45 


- 


55 


- 


65 


ns 


toH 


Output Hold from Address Change 


5 


5 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


t|_Z 


Chip Selection to Output in Low Z 


5 ;*C - 


5 


5 


- 


5 


- 


5 


_ 


5 


- 


ns 


tHZ 


Chip Deselection to Output in High Z 


-■<™4 20 


25 


_ 


30 


- 


30 


- 


30 


- 


30 


ns 


*PU 


Chip Selection to Power Up Time 


oIP - 








- 





- 





- 





- 


ns 


tpo 


Chip Selection to Power Down Time 


-i!,:. 25 


30 


- 


35 


_ 


35 


- 


35 


- 


35 


ns 



AC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ±10%, T A = -55°C to + 125°C and 0°C to 70°C) 



SYMBOL 


PARAMETER 


7M624S25 
COM'L. ONLY 
MIN. MAX. 


7M624S30 
COM'L. ONLY 
MIN. MAX. 


7M624S35 
MIN. MAX. 


7M624S45 
MIN. MAX. 


7M624S55 
MIN. MAX. 


7M624S65 
MIN. MAX. 


UNIT 


WRITE CYCLE 




*wc 


Write Cycle Time 


25 *!;:&*- 


30 


35 


45 


55 


65 


ns 


*cw 


Chip Selection to End of Write 


22 |Jg- 


25 


30 


40 


50 


55 


ns 


*AW 


Address Valid to End of Write 


22 -.,- : ■- 


25 


30 


40 


50 


55 


ns 


t A s 


Address Set-up Time 


2 ,••.:;••. - 


3 


5 


5 


5 


10 


ns 


t w p 


Write Pulse Width 


20 .;: : : ••• - 


20 


25 


30 


35 


40 


ns 


*WR 


Write Recovery Time 


o wt - 

















ns 


*DW 


Data Valid to End of Write 


15 "'I: - 


20 


20 


25 


25 


30 


ns 


*DH 


Data Hold Time 


5JkI - 


5 


5 


5 


5 


5 


ns 


*WZ 


Write Enable to Output in High Z 


OH;:;:;:; 20 


25 


25 


30 


30 


35 


ns 


tow 


Output Active from End of Write 


5l!:::v - 


5 


5 


5 


5 


5 


ns 



m 
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IDT7M624S 1 MEGABIT CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 n * 



(1,2) 



ADDRESS 



DATA 0Ln - 



tRC< 5 >- 



)( 



X 



t0H 



PREVIOUS DATA VALID 



XXEX 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 ( 







s 








iRC.W 














esxx 


s 








/ 








Ucs 














t 


(4) 

LZ 




— t HZ w —- 




DATA 0UT _ 








( 


X 


DATA VALID \ 








* 






HIGH IMPEDANCE 


Ice 


tpu -*■ 












r* — 1 pd — *■ 




V cc SUPPLY 
CURRENT | 






/ 


I 














\ 



NOTES: 

1. WE is high for READ cycle. 

2. C~Sxx i s low for READ cycle. 

3. Address valid prior to or coincident with Us^ transition low. 

4. Transition is measured ±200mVfrom steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7M624S 1 MEGABIT CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



(1,2,3,7) 



ADDRESS 



CS 



WE 



V 



X 



/■ 



DATAqut — ^| 
DATA, N 



i> 



l DW »- 



S 



i5- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



(1.2,3,5) 



ADDRESS 



CS 



>c 



x 



X 



s 



We" 



DATA, N 



x 



* l DW * 



<: 



X 



3 



NOTES: 

1 . WE" or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low CS and a low WE. 

3. t WR is measured from the earlier of C~S~ or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS~ low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 



EO 
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IDT7M624S 1 MEGABIT CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


cs xx 


WE" 


OUTPUT 


POWER 


Standby 


H 


X 


High 2 


Standby 


Read 


L 


H 


DATA out 


Active 


Write 


L 


L 


HighZ 


Active 



CAPACITANCE (T A = +25°c,f = i.omhz) 



SYMBOL 


TEST 


CONDITIONS 


TYP. 


UNIT 


C IN 


Input Capacitance 


V,n=°V 


130 


PF 


C OUT 


Output Capacitance 


V 0UT = OV 


35 


PF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



IDT7M624 

64Kx 16 CONFIGURATION 



A0-A15 ■ 



CS- 
WE"- 



A0-A15 



CS -3 
+ ^4-7 



CS e _n 

■ CS 12-15 



s? 



_ D 4 



D 5 



D 12 

-4— 



D13 



NOTE: 

All chip selects tied together since, in a by 16 configuration, all chips are either on or off. 



IDT7M624 

1 28K x 8 CONFIGURATION 



Lr— , 1 1 L— i llU 



n 



*■ 



D 7 



Dis 



A -A 15 ■ 
WE 



Ao-Ai. 



cs- 

Al6" 



Vcc 


CS18 Aqb A 1B ob 1B 2 b 3B 

nnnnnnn 


16 


15 14 13 12 11 10 9 




FCT139 


,', 


2 3 4 5 6 7 8 


u 


LJ LJ LJ l_! LJ LJ LJ 



CS 1A A 0A A 1A 0A 1A OaA 3A GND 



CS« 



CS 4 . 



CS 8-11 
" CS 12-15 



e 



m 



n 



D 5 



NOTE: 

The chip selects are tied together in groups of two. The decoder uses the new higher order address pin (A 16 ) to determine which of the two banks of memory 
are enabled. 
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1DT7M624S 1 MEGABIT CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT7M624 

256K x 4 CONFIGURATION 



An-Ai. 



A -A 15 



WE" 
Vcc- 



Vcc CS| 8 A B A 1B 0B 1B 2B 3B 

nn.nnnnnn 


f" 


15 


14 


13 12 

FCT139 


11 


10 


9 


i 


2 


3 


4 5 


6 


7 


8 



uuuuuuuu 

CS 1A A 0A A 1A 0A 1A O^ 3A GND 



Al6~ 

Ai7- 



CS~ 



CSj. 



CS 8-11 

r CS 12-15 ■ 



U ,iU iiL 



n 



m 



e 



NOTE: 

Each chip is now controlled by the two higher order address pins A 16 and A 17 . 



ORDERING INFORMATION 



IDT 



xxxxx 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



Commercial (0°C to +70°C) 

Military (-55° C to +125°C) 
Semiconductor Components Compliant to 
MIL-STD-883, Class B 

Sidebraze DIP 



7M624 



Commercial Only 
Commercial Only 



Standard Power 

1 Megabit (1024K-Bit) 



Speed in Nanoseconds 



EO 
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256K CMOS STATIC 
RAM MODULE 



IDT 7M656L 



FEATURES: 

• High-density 256K-bit CMOS static RAM module 

• Customer-configured to 16Kx16, 32Kx8 or 64Kx4 

• Fast access times 

- Military: 20ns 

— Commercial: 15ns 

• Low power consumption 

— Active: 3.2mW (typ.) (in 16K x 16 organization) 

- Standby: 0.1 6mW (typ.) 

• Utilizes 16 IDT6167S high-performance 16K x 1 CMOS static 
RAMs produced with IDT's advanced CEMOS™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Assembled with IDT's high-reliability vapor phase solder reflow 
process 

• Offered in 40-pin, 900 mil center sidebraze DIP, achieving very 
high memory density 

• Single 5V (±10%) power supply 

• Dual Vcc and GND pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Module available with semiconductor components compliant 
to MIL-STD-883, Class B. 



DESCRIPTION: 

The IDT7M656 is a 256K-bit high-speed CMOS static RAM con- 
structed on a multilayered ceramic substrate using 16 IDT6167 
(16Kx1) static RAMs in leadless chip carriers. Making 4 chip select 
lines available (one for each group of 4 RAMs) allows the user to 
configure the memory into a 1 6Kx1 6, 32Kx8 or 64Kx4 organization. 
In addition, extremely high speeds are achievable by the use of 
IDT6167s fabricated in IDT's high-performance, high-reliability 
technology, CEMOS. This state-of-the-art technology, combined 
with innovative circuit design techniques, provides some of the 
fastest 16K static RAMs available. 

The IDT7M656 is available with access times as fast as 15ns 
commercial and 20ns military temperature range, with maximum 
operating power consumption of only 7.9W (significantly less if 
organized 32Kx8 or 64Kx4). The RAM module also offers a 
maximum standby power mode of 3.0W and a maximum full 
standby mode of 176mW. 

The IDT7M656 is offered in a high-density 40-pin, 900 mil center 
sidebraze DIP to take full advantage of the compact IDT6167s in 
leadless chip carriers. 

All inputs and outputs of the IDT7M656 are TTL-compatible and 
operate from a single 5V supply. (NOTE: Both Vcc pins need to be 
connected to the 5V supply and both GND pins need to be 
grounded for proper operation.) Fully asynchronous circuitry is 
used requiring no clocks or refreshing for operation, and providing 
equal access and cycle times for ease of use. 

All IDT military module semiconductor components are manu- 
factured in compliance with the latest revision of MIL-STD-883, 
Class B, making it ideally suited to military temperature applica- 
tions demanding the highest level of performance and reliability. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 
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Ag 
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27 
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TOP VIEW 







WE-TOP- 

CSq_o _ 
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Do 
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4- 



1 . For module dimensions, please refer to module drawing M6 in the 
packaging section. 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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PIN NAMES 






A xx Addresses 


Dxx 


DATA | N/ out 


SSxx Chip Selects 


Vcc 


Power 


WExx Write Enable 


GND 


Ground 
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DSC-7012/1 



IDT7M656L256KCMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS < 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Werm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


. °C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,H 


Input High Voltage 


2.2 


- 


6.0 


V 


VJL 


Input Low Voltage 


-0.5H) 


- 


0.8 


V 



NOTE: 

1 . V IL (min.) = -3.0V for pulse width less than 20ns. 



DC ELECTRICAL CHARACTERISTICS (v cc = 5.ov±io%,t a = -55°cto + i25°Cando°cto +70°q 








SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


IDT7M656L 
TYP.< 1 > MAX.< 3 > 


MAX.< 4 > 


UNIT 


li L .l 


Input Leakage Current 


V cc =5.5V,V, N = 0VtoV cc 


- 


- 


20 


20 


uA 


I'loI 


Output Leakage Current 


cs=v IH ,v 0UT = 0VtoV cc 


- . 


. - 


20 


20 


uA 


>CCX16 


Operating Current in X16 mode 


C~Sxx = V| L , Output Open, V cc = 5.5V, f =f MAX 


- 


640 


1280 


1920 


mA 


•cCX8 


Operating Current in X8 mode 


CS^ = V lL ., Output Open, V cc = 5.5V, f=f MAX 


- 


420 


840 


1360 


mA 


'CCX4 


Operating Current in X4 Mode 


CSxx = V lL , Output Open, V cc = 5.5V, f =f MAX 


. - 


310 


620 


1080 


mA 


( SB 


Standby Power Supply Current 


CSxx ^V CC {TTL Level), V cc = 5.5V, Output Open 


- 


200 


400 


800 


mA 


'SB1 


Full Standby Power Supply 
Current 


CSxx iV cc -0.2V {CMOS Level 
V IN >V cc -0.2Vor <0.2V 


- 


0.032 


15< 2 > 


160 


rrA 


Vol 


Output Low Voltage 


l 0L = 8mA 


- 


- 


0.4 


0.4 


V 


Voh 


Output High Voltage 


l 0H =-4mA 


2.4 


- 


- 


2.4 


V 



NOTES: 

1.V CC = 5V,T A =+25°C 

2. I SB1 max. at commercial temperature = 5.0mA 

3. t M = 25, 35, 55, 65ns 

4. t M = 15, 20ns 



TRUTH TABLE 



MODE 


CS 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


DATA out 


Active 


Write 


L 


L 


HighZ 


Active 



CAPACITANCE <t a = +25°c, f = lomhz) 



SYMBOL 


PARAMETERS) 


CONDITIONS 


MAX. 


UNIT 


C|N 


Input Capacitance 


Mn=0V 


200 


PF 


C 0UT ( 2 ) 


Output Capacitance 


Vout= 0V 


60 


PF 



NOTE: 

1 . This parameter is determined by device characterization, but is not 
100% tested. 

2. For each output, 16K x 16 mode. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



DATAqut ■ 



J 2550. 



; 480Q 



30pF* 



DATAqut 




m 



Figure 1. Output Load 



Figure 2. Output Load 
(for t HZ , t^, twz and t ow ) 



f Including scope and jig. 
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IDT7M656L 256K CMOS STATIC RAM MODULE 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (V cc = 5V ±10%, All Temperature Ranges) 


SYMBOL 


PARAMETER 


IDT7M656L15 

(COM'L ONLY) 

MIN. MAX. 


IDT7M656L20 
MIN. MAX. 


IDT7M656L25 
MIN. MAX. 


IDT7M656L35 
MIN. MAX. 


IDT7M656L55 
MIN. MAX. 


IDT7M656L65 
MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


15 


20 


25 


35 


55 


65 


ns 


*AA 


Address Access Time 


15 


jmm 20 


25 


35 


55 


65 


ns 


tACS 


Chip Select Access Time 


15 


";- 20 


25 


35 


55 


65 


ns 


toH 


Output Hold from 
Address Change 


3 


.5' ■ 


5 


5 


5 


5 


ns 


tL2 


Chip Selection to 
Output in Low Z 


5 - :;:; 


i-ip 


5 


5 


5 


5 


ns 


tHZ 


Chip Deselect to 
Output in High Z 


10 &■•:• 


,.- 15 


15 


20 


40 


40 


ns 


*PU 


Chip Select to 
Power Up Time 


-ill 


W 














ns 


*PD 


Chip Select to 
Power Down Time 


15 m 


i : - 20 


25 


35 


55 


65 


ns 


WRITE CYCLE 


twc 


Write Cycle Time 


15 Jgfp 


20 


25 


35 - 


55 


65 


ns 


*cw 


Chip Select to End of Write 


15 "-*■'■* 


20 


20 


30 


45 


55 


ns 


Uw 


Address Valid to End of Write 


15 -mm 


20 


25 


35 


45 


55 


ns 


t A s 


Address Set-up Time 


2 ,, ft -f 


2 


5 


5 


5 


5 


ns 


t w p 


Write Pulse Width 


13 ^®% 


17 


20 


30 


35 


40 


ns 


*WR 


Write Recovery Time 


Iff 

















ns 


tow 


Data Valid to End of Write 


13 ^■■ mL 


15 


15 


20 


25 


30 - 


ns 


*DH 


Data Hold Time 


5 Ifp^- 


5 


5 


5 


5 


5 


ns 


t|Y 


Write Enable to 
Output in HIGH Z 


-iil**' 10 


- 10 


10 


15 


40 


40 


ns 


*WY 


Output Active from 
End of Write 


(f s ^i;if - 

















ns 
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IDT7M656L256KCMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



(1.2) 



ADDRESS 



DATA 0UT 



t RC (5)- 



X 



X 



toH 



PREVIOUS DATA VALID /C /\ /\ A 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 (13) 



CSxx 



DATAqut 



V 



t RC (5)- 



LZX 



/ 



DATA VALID 



HIGH IMPEDANCE 



V cc SUPPLY 
CURRENT | 



7 



H *~ Vd *■ 



\ 



NOTES: 

1. WExx is High for READ cycle. 

2. USxx is low for READ cycle. 

3. Address valid prior to or coincident with C"S~xx transition low. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 

6. For any given speed grade, operating voltage, and temperature, t H z will be less than or equal to t|_z. 



m 
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IDT7M656L256KCMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



(1.2,3,7) 



ADDRESS 



US" 



WE 



X 



S s. 



X" 



DATA 0UT — ^0 
DATA IN 



> 



•4 *DW *■ *l 



S 



<zz^->- 



> 



TIMING WAVEFORM OF WRITE CYCLE NO, 2 (CS CONTROLLED TIMING) 



(1,2,3,5) 



ADDRESS 



CS 



=x 



X 



We" 



DATA, N 



x 



S 



YL 



X. 



/" 



51 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low US and a low WE. 

3. t WR is measured from the earlier of US or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the US low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 
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IDT7M656L256KCMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA RETENTION CHARACTERISTICS (v cc = 5.ov±iq%,t a = -55°cto +i25°Cando°cto +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYP. 


MAX. 
COM'L. 


MAX. 
MIL 


UNIT 


v DR 


V C c * or Retent ' on Data 


CSxx^V cc -0.2V 

Vin ^ V cc - 0.2V or <: 0.2V 


2.0 


- 


- 


- 


V 


'cCDR 


Data Retention Current 


_ 


.01 < 2 > 
.02< 3 > 


2. (2) 
3.0< 3 > 


6.0 
9.0 


mA 


tCDR 


Chip Deselect to Data Retention Time 





- 


— 


- 


ns 


tR 


Operation Recovery Time 


tR C W 


- 


"- 


- 


ns 



NOTES: 

1. T A = +25°C. 

2. atV cc =2V 

3. at V cc = 3V 

4. t RC = Read Cycle Time. 



LOW V cc DATA RETENTION WAVEFORM 





DATA RETENTION MODE 




\/_ 


^ V DR >2V J 




4.5V 


4.5V 


*CDR 




V DR 


-t R * 




- '////A\ 


V,H 




' vAWWY 





El 
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IDT7M656L256KCMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NORMALIZED TYPICAL PERFORMANCE CHARACTERISTICS 

Supply Current vs. Voltage 



1.4 



1.2 



1.0 



0.8 



0.6 





T 


A = +2E 


°c 



































4.5 4.75 5.0 5.25 5.5 

Vcc (volts) 



1.6 



1.4 



1.2 



1.0 



0.8 



0.6 



Supply Current vs. 
Ambient Temperature 







Vcc = 


5.5V 



































-75 -25 25 75 125 

Ta (°C) 



1.6 



1.4 



1.2 



1.0 



0.8 



0.6 



Address Access Time vs. 
Ambient Temperature 







Vcc = 


4.5V 



































-75 -25 25 75 125 

T A (°C) 



1.2 



1.0 



0.8 



0.6 



Stand-by-Power Supply 
Current vs. Voltage 





■ 




A=+2E 


°C J 



































4.5 4.75 5.0 5.25 5.5 

Vcc (volts) 



Stand-by-Power Supply Current 
vs. Ambient Temperature 



1.6 



1.4 



1.2 



1.0 



0.8 



0.6 







Vcc = 


r 

5.5V 



































-75 -25 25 75 125 

Ta (°C) 



Full Stand-by Power Supply Current. 

Data Retention Current vs. 

Ambient Temperature 





































































1000 








= 


























































100 


















4 




















-f 


' 




















/ 






10 














¥ 


r 




















*- 




















/ 










1 










— 


t 




















-/ 






















/ 




















> 














n 1 








/ 















-50 50 100 150 

Ta (°C) 



1.2 



1.1 



Address Access Time vs. 
Capacitive Load 





■ 


A = +2E 


°c 



































50 100 

Capacitive Load (pf) 
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IDT7M656L 256KCMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT7M656 

16KX 16 CONFIGURATION* 1,2 * 



An -Ai- 



CS - 
WE- 



, A -A 15 
WE^TOP 
CS _3 



CS4-; 



i- WE -BOT 
" CS 8-11 





1 
























~ D 
' 1 ' 

y 




=-S^ 


i^ni 


- D 3 
' 1 ' 




• 


- D 4 
' 1 ' 


— T L 


- D 5 
1 1 ■ 


1— d 6 L 
1 1 1 


" D 7 
1 1 ' 




' 




„ 


, '1 


1 1 ' 






- D 8 
' 1 ' 


U 1 

■— D 9 
' 1 ' 


Lj 1 

"— D 10 L 
1 1 1 






— D 12 
' 1 ' 




~ D 13 
' 1 ' 


^Li — 1 1 

■— D 14 L 

' 1 1 


- D 1B 
' 1 » 



cs 1; 



NOTES: 

1. All chip selects tied together since, in a by- 16 configuration, all chips are either on or off. 

2. The two write enables are tied together allowing control of the write enable for entire memory at one time (necessary) in a by-16 organization 
since all chips are either writing or reading at any given time. 



32K x 8 CONFIGURATION ' 21 



WE- 



V cc CSie A ob A 1B Oqb Oib O2B O3B 

r- innr innr i m 



16 15 14 13 12 11 10 9 

FCT139 
12 3 4 5 6 7 8 



CSia-Aqa A 1A 0A 1A 02a 3A GND 



cs- 



A -A 15 




D 







C 


1 




C 


2 


D 3 




' . 




























^^o-a 


I— D 






- D, 






- D 2 






~ D 3 




__- 












t 






"I 


CS 4 _ 7 — 


"Lr 1 

I— D 4 




— <-- 


- D 5 






Li — 1 

- D 6 






U — 1 

- D 7 


!► 
















' '" ' 


Wb " 




> 






CS 8-11 


















I— D 8 




- D 9 




- D 10 




- D n 




__. 












t 








CS 12 -i;> 


r L h 










_*-L 


h 






1 




U= D 12 




- D 13 




- D 14 




- D, 6 






















1 — 



NOTES: U * U = U * D ' 

1. All chip selects tied together in groups of two. The decoder uses the new higher order address pin (A14) to determine which of the two banks of 
memory are disabled. 

2. The two write enables are tied together for ease of layout. They could be controlled by the decoder similar to the chip selects but would save only a 
minimal amount of power and add complexity to the layout. 



64K x 4 CONFIGURATION (1,2> 

A -A 13 



An -A 



WE* 
Vcc- 



1 



Vcc 

r~i 


CS18 A b 


Aib Qdb Oib 

nnn 


2B 

n 


o 3B 

n 


. 


15 14 


13 12 11 

FCT139 


10 


9 


1 1 


2 3 


4 5 6 


7 


8 


LJ 


l_l l_l 


LJ l_l L_J 


LJ 


u 



CSia A 0A A 1A 0A 1A 2A 3A GND 



cs- 

A14- 
A,s- 



J 



L 




NOTES: D o 0<i 

1. Each chip select is now controlled by the two higher order address pins A i 4 (necessary in 64K deep memory). 

2. Again the two write enables are tied together for ease of layout (the megabit part will only have one write enable pin). 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ORDERING INFORMATION 



IDT 



XXXXX 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 

B 



15 
20 
25 
35 
55 
65 



Commercial <0°C to +70°C) 

Military (-55°C to +125°C) 
Semiconductor Components Compliant 
to MIL-STD-883 

Sidebraze DIP 



Commercial Only 



1 



Speed in Nanoseconds 



-I 7M656 



Low Power 
256K 
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512K(64Kx 8-BIT IDT7M812 

or 64Kx 9-BIT) IDT7M912 

CMOS STATIC RAM MODULE 



FEATURES: 

• High-density 512K-bit CMOS static RAM module 

• 64K x 8 (IDT7M812) or 64K x 9 (IDT7M912) configuration 

• Fast access times 

- Military: 35ns (max.) 

- Commercial: 25ns (max.) 

• Low power consumption 

- Active: 2.4W (typ. in 64K x 8 organization) 

- Standby: 240pW {typ. in 64K x 8 organization) 

• Utilizes 8 (IDT7M812) or 9 (IDT7M912) IDT7187 high- 
performance 64K x 1 CMOS static RAMs produced with IDT's 
advanced CEMOS ™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Assembled with IDT's high-reliability vapor phase solder 
reflow process 

• Available in 40-pin, 600 mil center sidebraze DIP, achieving 
very high memory density 

• Single 5V(± 10%) power supply 

• Dual Vcc and GND pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Modules available with semiconductor components 
compliant to MIL-STD-883, Class B 

• Finished modules tested at Room, Hot and Cold 
temperatures for all AC and DC parameters 



DESCRIPTION: 

The IDT7M812/IDT7M912 are 512K-bit high-speed CMOS 
static RAMs constructed on a multi-layered ceramic substrate us- 
ing 8 IDT7187 64K x 1 static RAMs (IDT7M812) or 9 IDT7187 static 
RAMs (IDT7M912) in leadless chip carriers. Extremely high speeds 
are achievable by the use of IDT7187s fabricated in IDT's high- 
performance, high-reliability technology, CEMOS. This state-of- 
the-art technology, combined with innovative circuit design tech- 
niques, provides the fastest 64K static RAMs available. 

The IDT7M812/IDT7M912 are available with access times as 
fast as 25ns commercial and 35ns military temperature range, with 
maximum operating power consumption of only 6.9W (IDT7M912, 
64K x 9 option). The module also offers a standby power mode of 
less than 3.2W (max.) and a full standby mode of 1.2W (max.). 

The IDT7M812/IDT7M912 are offered in a high-density 40-pin, 
600 mil center sidebraze DIP to take full advantage of the compact 
IDT7187S in leadless chip carriers. The IDT7M912 (64K x 9) option 
can provide more flexibility in system application for error detec- 
tion, parity bit, etc. 

All inputs and outputs of the IDT7M812/IDT7M912 are TTL- 
compatible and operate from a single 5V supply. (NOTE: Both Vcc 
pins need to be connected to the 5V supply and both GND pins 
need to be grounded for proper operation.) Fully asynchronous cir- 
cuitry is used, requiring no clocks or refreshing for operation, and 
providing access and cycles times for ease of use. 

All IDT military module semiconductor components are compli- 
ant to the latest revision of MIL-STD-883, Class B, making them 
ideally suited to applications demanding the highest level of 
performance and reliability. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



gndw iz 


1 ^ 


-^ 40 


z\ 


a rz 


2 


39 


zi 


Ai C 


3 


38 


3 


A 2 C 


4 


37 


=1 


A 3 C 


5 


36 


n 


a 4 rz 


6 


35 


Zl 


A 5 C 


7 


34 


3 


a 6 q 


8 


33 


n 


A 7 C 


9 


32 


Zl 


D C 


10 MS (3) 31 


ZI 


Dt C 


11 


30 


J 


D 2 C 


12 


29 


Zl 


D 3 C 


13 


28 


Zl 


D 4 C 


14 


27 


Zl 


D 5 C 


15 


26 


Zl 


D 6 C 


16 


25 


Zl 


D 7 C 


17 


24 


Zl 


D 8 /NC< 2 > C 


18 


23 


13 


WE C 


19 


22 


I] 


GND^ C 


20 


21 


5 



cs 

WE 



Yi 



A 15 

A-I4 
A13 

A12 

A)i 

A10 

A 9 

A 8 

Y 

Yi 

Y 2 

Y 3 

Y 4 

Y 5 

Y 6 

Y 7 

Y 8 /NC< 2 > 

CS 

t v cc d) 

DIP 
TOP VIEW 
NOTES: 

1 . Both Vcc pins need to be connected to the SVsupply and both GND pins need to be grounded for proper 
operation. 

2. Pin 18 is D 8 and pin 23 is Y 8 in 64K x 9 (IDT7M912) option and both 18 and 23 are NC in 64K x 8 
(IDT7M81 2) option. 

3. For module dimensions, please refer to module drawing M5 in the packaging section. 

CEMOS is a trademark of Integrated Device Technology, Inc. 



(OPTION) 

Iqjl 



PIN NAMES 



A0-A15 


Address 


D -D 8 


Data Input 


Y -Y 8 


Data Output 


C5 


Chip Select 


WE 


Write Enable 


Vcc 


Power 


GND 


Ground 



m 
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IDT7M812/IDT7M912 512K(64Kx8-BITor64Kx9-BlT) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 1 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto + 125°C 


OV 


5.0V ±10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,H 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 ) 


- 


0.8 


V 



NOTE: 

1 . V tL = -3.0V for pulse width less than 20ns. 



DC ELECTRICAL CHARACTERISTICS 

<V CC = 5.0V±10%,T A = -55°Cto +125°C and 0°C to +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7M912 . 
MIN. TYP. MAX. MAX. 


IDT7M812 (3) (4) 
MIN. TYP. MAX. MAX. 


UNIT 


Hul 


Input Leakage Current 


Vcc = 5.5V; Vn = GND to Vcc 


- - 20 20 ;::: 


- ~ 20 2 Q: 


pA 


I'loI 


Output Leakage Current 


V CC = 5.5V 

CS = Vih, Vout = GND to Vcc 


20 lie' 


- - 20 |S;:J 


pA 


'cci 


Operating Power Supply 
Current 


CS = V|l, Output Open 
Min. Duty Cycle = 100% 


540 1080 1260 


- 480 960 112(F 


mA 


'cC2 


Dynamic Operating Current 


Min. Duty Cycle = 100% 
Output Open 


540 1080 1530 


480 960 1360 


mA 


>SB 


Standby Power Supply 
Current 


CS>V lH 

Min. Duty Cycle = 100% 


270 450 ?:5St| 


- 240 400 520" 


mA 


'SB1 


Full Standby Power Supply 
Current 


CS > V cc -0.2V 

V, N > Vcc -0.2V or < 0.2V 


0.2 180( 2 ) :: 225 


0.05 160< 2 »200! 


mA 


V OL 


Output Low Voltage 


Iol = 10mA, V C c = Min. 


0.5 -ftS 


0.5 ; ^;5" 


V 


Iol = 8mA, Vcc = Min. 


0.4 &&A 


0.4 MA> 


V 


V OH 


Output High Voltage 


Ioh = -4mA, Vcc = Min. 


2.4 - - lis 


,2.4" - - IS** 


V 



NOTES: 

1. Typical limits are at V C c = 5.0V, +25°C. 

2. I SB1 (max.) of IDT7M812/912 at commercial temperature = 80mA/90mA. 

3. t M = 30,35,45,55ns 

4. tfiA = 25ns 
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IDT7M812/IDT7M912 512K(64Kx 8-BIT or 64KX9-BIT) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 , 2 and 3 



5V 



;48on 



DATA out - 



255Q< 



DATA out - 



30pF 



255H; 



5V 



480H 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for t HZ , t^, twz, and tow) 



* Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ±10%, T A = -55°C to +125°C and 0°C to +70°C) 



SYMBOL 


PARAMETER 


7M912S25 

7M812S25 

COM'L ONLY 

MIN. MAX. 


7M912S30 

7M812S30 

COM'L. ONLY 

MIN. MAX. 


7M912S35 
7M812S35 

MIN. MAX. 


7M912S45 
7M812S45 

MIN. MAX. 


7M912S55 
7M812S55 

MIN. MAX. 


7M912S65 
7M812S65 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25,, - 


30 


35 


45 


55 


65 


ns 


*AA 


Address Access Time 


^0- >y "25 


30 


35 


45 


55 


65 


ns 


Ucs 


Chip Select Access Time 


-0m^025 


30 


- 35 


45 


55 


65 


ns 


*OH 


Output Hold from Address Change 


&mm^ 


5 


5 


5 


5 


5 


ns 


t L z 


Chip Selection to Output in Low Z 


5#i0&0- 


5 


5 


5 


5 


5 


ns 


*HZ 


Chip Deselection to Output in High Z 


- '' V * ::::W %) 


25 


25 


30 


30 


30 


ns 


tpu 


Chip Selection to Power Up Time 


tf^SP^- 

















ns 


tpD 


Chip Selection to Power Down Time 


mrnrn^ 


30 


35 


35 


35 


35 


ns 


WRITE CYCLE 


*wc 


Write Cycle Time 


2IIEF- 


30 


35 


45 


55 


65 


ns 


tew 


Chip Selection to End of Write 


2M"Sl- 


28 


35 


40 


50 


55 


ns 


*aw 


Address Valid to End of Write 


23.. - 


28 


35 


40 


50 


55 


ns 


tAS 


Address Set-up Time 


3 


3 


5 


5 


5 


5 


ns 


W 


Write Pulse Width 


2mmm~ 


25 


30 


30 


35 


40 


ns 


*WR 


Write Recovery Time 


ol m II- 

















ns 


tow 


Data Valid to End of Write 


if:: ::::S:;: *;~ 


20 


20 


25 


25 


30 


ns 


*DH 


Data Hold Time 


5-C.-?. ": - 


5 


5 


5 


5 


5 


ns 


*wz 


Write Enable to Output in High Z 


Q • : :. 20 


25 


25 


30 


30 


35 


ns 


*0W 


Output Active from End of Write 


mikm- 

















ns 



EE1 
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IDT7M812/IDT7M912 512K(64Kx8-BITor64Kx9-BIT) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 



<1.2) 



ADDRESS 



DATA 0UT 



X 



PREVIOUS DATA VALID 



t nc (5)- 



*AA 



XXXX 



X 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1.3) 



US 



DATA 0UT 



V cc SUPPLY 
CURRENT | SB 



t RC (5)- 



"*" tpu "** 



7 



IOC 



/ 



-t HZ (4)- 



DATA VALID 



) 



HIGH IMPEDANCE 



\ 



NOTES: 

1 . VJE is high for READ cycle. 

2. UB is low for READ cycle. 

3. Address valid prior to or coincident with Us transition low. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7M812/IDT7M912512K(64Kx8-BITor64Kx9-BIT) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) (1 ' 



(1,2.3,7) 



ADDRESS 



C3 



WE 



X 



t WP 



N v_ 



y^ 



' twHZ 



DATA 0UT — ^| 
DATA| N 



S 



0^ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 0, 



(1,2,3,5) 



ADDRESS 



CS 



=>< 



x 



WE 



DATA IN 



x 



X 



y 



c 



s 



J 



NOTES: 

1 . WE or US must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. t WR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±500mVfrom steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 



EE1 
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IDT7M812/ IDT7M912 512K (64KX 8-BIT or 64Kx 9-BIT) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


We 


OUTPUT 


POWER 


Standby 


H 


X 


High Z 


Standby 


Read 


L 


H 


DATA out 


Active 


Write 


L 


L 


High 2 


Active 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


TEST 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v 1N =ov 


80 


PF 


CoUT 


Output Capacitance 


V 0L rr= OV 


15 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



ORDERING INFORMATION 



IDT 



XXXXX 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 
B 



I 7M812 
I 7M912 



Commercial (0°C to +70°C) 

Military (-55° C to +125°C) 
Semiconductor Components Compliant to 
MIL-STD-883, Class B 

Sidebraze DIP 



Commercial Only 
Commercial Only 



Standard Power 



64K x 8-Bit 
64K x 9-Bit 



Speed in Nanoseconds 
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4 MEGABIT (256Kx 16) 
CMOS STATIC RAM 
MODULE 



PRELIMINARY 
IDT7M4016 



FEATURES: 

• High-density 4 megabit (256K x 16) CMOS static RAM module 

• Low power consumption 

• Assembled with IDT's high-reliability vapor phase solder reflow 
process 

• Available in 48-pin, 900 mil wide ceramic sidebraze DIP 

• 4X the density of the IDT7M624 (1024K RAM module) in the 
same size package 

• Multiple GND pins for maximum noise immunity 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Modules available with semiconductor components compliant 
to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7M4016 is a 4-megabit high-speed CMOS static RAM 
module constructed on a multi-layered ceramic substrate using 
sixteen (256K x 1) static RAMs in leadless chip carriers. The 
ID77M4016 is an upgrade from the IDT7M624 (1024K RAM mod- 
ule) offering four times the memory density in the same size pack- 
age. Making four chip select lines available (one for each group of 
four RAMs) allows the user to configure the memory into a 256K x 
16, 51 2K x 8 or 1024K x 4 organization. 

The IDT7M4016 is packaged in a 48-pin, 900 mil wide sidebraze 
DIP to take advantage of the compact leadless chip carriers. This 
enables four megabits of static RAM memory to be placed in less 
than 2.2 square inches of board space. 

All inputs and outputs of the IDT7M4016 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access and cycle times for ease of use. 

All IDT military module semiconductor components are 
compliant to the latest revision of MIL-STD-883, Class B, making 
them ideally suited to applications demanding the highest level of 
performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



Vl7 ' 



18, 



CS 

1 



WE L 



a 



WEu 



CS 



CS~ 



CS 



4 

256K x 1 

RAMS 



I/O 



A 



4 

256KX1 

RAMS 



I/O 



A fTh 



A 



4 

256KX1 

RAMS 



I/O 



A 



Da-ii 



4 

256Kx1 

RAMS 



I/O 



' 4 

D 12-15 



EH 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



© 1989 Integrated Device Technology. Inc. 
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DSC-7009/1 



IDT7M4016 4 MEGABIT (256K x 16) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATION 



PIN NAMES 



GND C 


1 ^ , 


"^ 48 


□ 


NC LZ 


2 


47 


z\ 


A LZ 


3 


46 


D 


A? C 


4 


45 


n 


A? LZ 


5 


44 


3 


WE L LZ 


6 


43 


b 


C"S" (4-7) LZ 


7 


42 


d 


D 4 LZ 


8 


41 


z\ 


D 5 C 


9 


40 


n 


D 6 LZ 


10 


39 


n 


D 7 LZ 


11 


38 


3 


GND LZ 


12 M9 (1 > 37 


n 


A 9 LZ 


13 


36 


J 


Aio C 


14 


35 


D 


An C 


15 


34 


Z3 


A 12 a 


16 


33 


Z3 


A13 d 


17 


32 


ZI 


^WEu C 


18 


31 


ZI 


■^5(12-15) U 


19 


30 


Z3 


D12 C 


20 


29 


I] 


°13 C 


21 


28 


I] 


D 14 LZ 


22 


27 


ZI 


Dis C 


23 


26 


Z\ 


Vcc C 


24 


25 


ZI 



Vcc 
Do 
Di 
D 2 

D 3 
CS"(0-3) 

A 3 
A 4 

A 5 
A 6 
A 7 
A 8 
Vcc 
D 8 
D 9 
D 10 
D11 

CS(8-11) 

A14 
Ais 

Al6 
A.17 

NC 
GND 



DIP 
TOP VIEW 

NOTE: 

1. For module dimensions, please refer to module drawing 



M9 in the packaging section. 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


v term 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto+70 


-55 to + 125 


°C 


T B!AS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


•out 


DC Output Current 


50 


50 


mA 



Note: 
1 



Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



Vcc 


Power 


GND 


Ground 


Ao-17 


Addresses 


Do-is 


Data Input/Output 


C3" 


Chip Select 


We" l 


Write Enable {Lower Byte) 


WE,, 


Write Enable (Upper Byte) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V lH 


Input High Voltage 


2.2 


- 


6.0 


V 


V IL 


Input Low Voltage 


-0.5( 1 > 


_ 


0.8 


V 



Note: 

1.V, L - 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ±10% 


Commercial 


0°Cto+70°C 


0V 


5.0V ±10% 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5V +10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. MAX. 


UNIT 


I III 


Input Leakage (Address & Control) 


V cc = MAX, V, N = GND to V cc 


80 


julA 


I'liI 


Input Leakage (Data) 


V cc = MAX, V, N = GND to V cc 


10 


MA 


I'loI 


Output Leakage 


V cc = MAX.CS = V IH , 
V 0UT = GND to V cc 


- 10 


MA 


Vol 


Output Low Voltage 


V cc = MIN, l 0L = 8mA 


0.4 


V 


V OH 


Output High Voltage 


V cc =MIN,l 0H =-4mA 


2.4 


V 
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IDT7M4016 4 MEGABIT (256Kx 16) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

V cc = 5V±10% 




IDT7M4016 0) 


IDT7M4016<2) 






MAX. 


MAX. 




SYMBOL 


PARAMETER 


TEST CONDITIONS 


COM'L MIL 


COM'L MIL 


UNIT 


Icci 


Operating Current 


f = 0; C"S ^ V, L , Vb c = MAX; Output Open 


1760 


1600 1760 


mA 


ICC2 


Dynamic Operating Current 


V cc =MAX;C5<;y L ;f = f MAX 
Output Open 


2560 


2400 2560 


mA 


ISB 


Standby Current Supply 


C3^V lL 


560 


560 560 


mA 


ISB1 


Full Standby Supply Current 


C~5 > V cc -0.2V, V lN ^ V cc -0.2 or < 0.2V 


480 


480 480 


mA 



Notes: 

1. 25ns 

2. 35, 45, 55, 70ns 

AC ELECTRICAL CHARACTERISTICS 



Notes: 

1 . This parameter guaranteed but not tested. 



5V 



5V 



DATA 0UT - 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



2550? 



;48on 



V cc = 5V±10% 




















SYMBOL 


PARAMETER 


7M4016S25 
(COM'L ONLY) 
MIN. MAX. 


7M4016S35 
MIN. MAX. 


7M4016S45 
MIN. MAX. 


7M4016S55 
MIN. MAX. 


7M4016S70 

(MIL ONLY) 

MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 


35 


- 


45 


- 


55 


- 


70 


ns 


*AA 


Address Access Time 


25 


- 


35 


- 


45 


- 


55 


70 


ns 


Ucs 


Chip Select Access Time 


25 


- 


35 


_ 


45 


- 


55 


70 


ns 


tcLz' 1 > 


Chip Select to Output in Low Z 


5 


5 


- 


5 


- 


5 


- 


5 


ns 


W 1 ' 


Chip Deselect to Output in High Z 


13 


- 


20 


- 


25 


25 


30 


ns 


toH 


Output Hold from Address Change 


5 


5 


- 


5 


- 


5 


- 


5 


ns 


t PU (D 


Chip Select to Power Up Time 








- 





- 





- 





ns 


t PD (D 


Chip Deselect to Power Down Time 


25 


- 


35 


- 


45 


- 


55 


70 


ns 


WRITE CYCLE 


*wc 


Write Cycle Time 


25 


35. 


- 


45 


_ 


55 


- 


70 


ns 


*cw 


Chip Selection to End of Write 


25 


35 


- 


45 


- 


55 


- 


65 


ns 


W 


Address Valid to End of Write 


25 


35 


„ 


45 


_ 


55 


- 


65 


ns 


tAS 


Address Set-up Time 








- 





- 





- 





ns 


*wp 


Write Pulse Width 


25 


35 


- 


45 


- 


55 


- 


65 


ns 


*WR 


Write Recovery Time 








-. 





- 





- 





ns 


t WHZ (D 


Write Enabled to Output in High Z 


13 


- 


20 


- 


25 


- 


25 


30 


ns 


tow 


Data to Write Time Overlap 


12 


15 


- 


20 


- 


30 


- 


35 


ns 


*DH 


Data Hold from Write Time 








- : 





-. 





- 


- 


ns 


t 0W (D 


Output Active From End of Write 


5 


5 


_ ■ 


5 


- " 


5 


- 


5 


ns 



m 



DATAqut r — 

30pF 255n| =|=5pF* 



48QQ 



Figure 1. Output Load Figure 2. Output Load 

(for t CLZ1f2 ,t OLZf t CHZ1p2 , t 0HZ , 
. towttwHz) 

♦Including scope and jig. 
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IDT7M4016 4 MEGABIT (256Kx 16) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



ZX 



cs 



DATA out 



X 



*ACS ' 
■tcLZ (4) — 



>c 



y 



x~x- 



TIMING WAVEFORM OF READ CYCLE NO. 2 {1,2) 



ADDRESS 



DATA out 



ZX 



>c 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 ( 



cs 



DATA out 




NOTES: 

1 . WE is high for read cycle. 

2. Device is continuously selected, US" = V IL . 

3. Address valid prior to or coincident with US transition low. 

4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). 
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IDT7M4016 4 MEGABIT (256K x 16) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1,2,3) 
(WE CONTROLLED TIMING) 



ADDRESS 



cs 



zx 



>c 



Uw ■ 



*AS 



WE 



DATA 0UT 



DATA, h 



*WP 



V 



y 



- t\A/HZ ^- 



< 



» 



/" 



■*— tow—* 



c 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 
(CS CONTROLLED TIMING) 



(1,2,3,4) 



<€ 



> 



ADDRESS 



SS~ 



WE" 



DATA | N 




m 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (tew or twi} of a low CS and a low WE. 

3. t WR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. If the C~S low transition occurs simultaneous with or after the WE low transition, the outputs remain in the high impedance state. 

5. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). 
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IDT7M4016 4 MEGABIT (256Kx 16) 
CMOS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


Us" 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


High-Z 


Standby 


Read 


L 


H 


DATA 0UT 


Active 


Write 


L 


L 


High-Z 


Active 



CAPACITANCE (T A -+25°c, f = lomhz) 



SYMBOL 


PARAMETER* 11 


CONDITIONS 


TYP. 


UNIT 


C IN(D) 


Input Capacitance 
(Data) 


V(iN) = OV 


30 


PF 


C IN(A) 


Input Capacitance 
Address and Control 


V(i N ) = ov 


200 


PF 


Com 


Output Capacitance 


V(OUT) = OV 


30 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



ORDERING INFORMATION 



IDT 



XXXX A 

Device Type Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



BLANK 
B 



25 
35 
45 
55 
70 



Commercial (0°Cto +70°C) 
Military (-55°Cto +125°C) 
Semiconductor components 
compliant to MIL-STD-883, Class B 

Ceramic DIP 



Commercial Only 



Standard Power 



Speed in Nanoseconds 



7M401 6 256K x 1 6 Static Ram Module 
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2 MEGABIT (64Kx 32) 
CMOS STATIC RAM 
MODULE 



IDT7M4017 



FEATURES: 

• High-density 2 megabit (64K x 32) CMOS static RAM module 

• Fast access times 

- Military: 50ns (max.) 

- Commercial: 40ns (max.) 

• Individual byte selects 

• Upper and lower word write enables 

• CEMOS ™ process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Available in 60-pin, 600 mil wide ceramic sidebraze DIP 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Modules available with semiconductor components compliant 
to MlL-STD-883, Class B 



DESCRIPTION: 

ThelDT7M4017isa2megabit (64Kx32) high-speed static RAM 
module constructed on a co-fired ceramic substrate using eight 
IDT71256 32K x 8 static RAMs in leadless chip carriers. On-board 
decoders use A15 to select the upper or lower bank of RAMs. Four 
chip selects control individual byte selection. Extremely fast 
speeds can be achieved due to use of 256K static RAMs and the 
decoder fabricated in IDT's high-performance, high-reliability 
CEMOS technology. 

The IDT7M4017 Is offered in a 60-pin, 600 mil center sidebraze 
DIP which enables two megabits of memory to be placed in less 
than 1.9 square inches of board space. 

The IDT7M4017 is available with fast access times over the 
commercial and military temperature ranges, with minimal power 
consumption.JThe circuit also offers a reduced power standby 
mode. When CS goes high, the circuit will automatically go to a 
substantially lower power mode. 

All inputs and outputs of the IDT7M4017 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access and cycle times for ease of use. 

All IDT military module semiconductor components are 
manufactured in compliance with MlL-STD-883, Class B, making 
them ideally suited to applications demanding the highest level of 
performance and reliability. 
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PIN CONFIGURATION 



PIN NAMES 




60 H GND 
59 3 l/0 31 
58 Zl I/O30 
57 Zl l/0 29 
56 Zl l/0 28 
55 Z! NC 
54 Zl NC 
53 Zl C^ 3 
52 D l/0 27 
51 Zl l/0 26 
50 Z] l/0 25 
49 Zl l/0 24 
48 I] A 15 
47 Z] A 14 
46 Zl WE" 
45 D A 13 
44 Zl Ai 2 
43 Z] l/0 23 
42 Z] l/0 22 
41 Zl l/0 21 
40 Z] l/O 20 
39 Zl An 
38 Zl A 10 
37 Z] CS 2 
36 Zl l/0 19 
35 Zl l/0 18 
34 Zl l/0 17 
33 Zl l/0 16 
32 Zl A 9 
31 p V cc 



DIP 
TOP VIEW 

NOTE: 

1. For module dimensions, please refer to module drawing M11 in 
the packaging section. 



Ao- A15 


Addresses 


I/O0-31 


Data Inputs/Outputs 


C5 


Chip Select for I/O 0-7 


C^! 


Chip Select for l/Oe-1 5 


US 2 


Chip Select for I/0 1 6-23 


C5 3 


Chip Select for I/O 24-31 


WE 


Write Enable for I/O0-1 5 


WE", 


Write Enable for 1/0 16 _ 31 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-10 to +85 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V |L 


Input Low Voltage 


-0.5(D 


- 


0.8 


V 



NOTE: 

1. V jL (min.) = -3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ± 10%, T A = -55°Cto +125°C and 0°Cto +70°C) 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


PliI 


Input Leakage 
(Address & Control) 


V cc = Max - 

V| N = GND to V cc 


- 


20 


uA 


llul 


Input Leakage 
(Data) 


V cc = Max. 

V, N = GND to V cc 


- 


10 


uA 


MloI 


Output Leakage 


V C c = Max. 

C5 = V,h,V 0UT = GND to V cc 


- 


10 


PA 


Vol 


Output Low Voltage 


V C c = Min., 'ol = 8mA 


- 


0.4 


V 


Voh 


Output High Voltage 


V cc = M'n- 'oh = - 4 ™A 


2.4 


- 


V 
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DC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ± 10%, T A = -55°C to + 125°C and 0°C to +7Q°C) 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


IDT7M4017 


UNIT 


MAX. 


COM'L 


MIL 


bci 


Operating Current 


F = 0, CS <. V, L 

Vcc = Max.; Output Open 


460 


500 


mA 


ICC2 


Dynamic Operating 
Current 


V cc = Max.;CS<;V IL ;F = F MAX 
Output Open 


750 


790 


mA 


'SB 


Standby Supply Current 


C3*y L 


180 


180 


mA 


ISB1 


Full Standby Supply 
Current 


CS ^ V cc - 0.2V 

V, N ;> V cc - 0.2V or ^ 0.2V 


135 


175 


mA 



AC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ± 10%, T A - -55°Cto +125°C and 0°Cto +70°C) 



SYMBOL 


PARAMETER 


IDT4017S40 
(COM'L. ONLY) 
MIN. MAX. 


IDT7M4017S45 
(COM*L ONLY) 
MIN. MAX. 


IDT7M4017S50 
MIN. MAX. 


IDT7M4017S60 
MIN. MAX. 


IDT7M4017S70 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


40 


45 


- 


50 


- 


60 


- 


70 


- 


ns 


*AA 


Address Access Time 


40 


- 


45 


- 


50 


- 


60 


- 


70 


ns 


Ucs 


Chip Select Access Time 


40 


- 


45 


- 


50 


_ 


60 


- 


70 


ns 


tcLzl 1 ) 


Chip Select to Output in Low Z 


5 


5 


- 


5 


- 


5 


- 


5 


_ 


ns 


tcHz( 1 ' 


Chip Deselect to Output in High Z 


15 


- 


20 


_ 


20 


_ 


25 


- 


25 


ns 


*OH 


Output Hold from Address Change 


5 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


WD 


Chip Select to Power Up Time 








- 





- 





- 





- 


ns 


WD 


Chip Deselect to Power Down Time 


40 


_ 


45 


- 


50 


- 


60 


- 


70 


ns 


WRITE CYCLE 


two 


Write Cycle Time 


40 


45 


- 


50 


- 


60 


- 


70 


- 


ns 


tew 


Chip Selection to End of Write 


35 


40 


- 


45 


- 


55 


- 


60 


_ 


ns 


w 


Address Valid to End of Write 


35 


40 


- 


45 


- 


55 


- 


60 


- 


ns 


*AS 


Address Set-up Time 


5 


5 


- 


10 


- 


10 


- 


10 


- 


ns 


*wp 


Write Pulse Width 


30 


35 


- 


35 


- 


45 


- 


50 


- 


ns 


*WR 


Write Recovery Time 








- 





- 





_ 





- 


ns 


t W HZ<D 


Write Enable to Output in High Z 


15 


- 


20 


- 


20 


_ 


25 


- 


30 


ns 


tDW 


Data to Write Time Overlap 


15 


20 


- 


20 


_ 


25 


'- 


30 


- 


ns 


tDH 


Data Hold from Write Time 


3 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


towtD 


Output Active from End of Write 


5 


5 


- 


5 


- 


5 


- 


5 


- 


ns 



NOTE: 

1 . This parameter is guaranteed but not tested. 

AC TEST CONDITIONS 


In Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 


GND to 3.0V 

10ns 

1.5V 

1.5V 

See Figures 1 and 2 



+ 5V 
<480Q 



DATAqut - 



255Q ■ 



f-30pF 




El 



Figure 1. Output Load Figure 2. Output Load 

(for t CLZ1i2 ,t LZ. t CHZ1,2.toHZ. 

tow-Wiz) 
including scope and jig. 
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TIMING WAVEFORM OF READ CYCLE NO. 1< 



ADDRESS 



CS 



DATA 0UT 



}£ 



Si 



l ACS~ 

-t CLZ (5)_ 



®( 



)i 



■ mrm - 



-t H7( 5 )- 



'WW- 



]£>- 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1, 2, 4) 



ADDRESS 



DATA 0UT 



X 



PREVIOUS DATA VALID 



]gffi>( 



)C 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 3 < 



cs 



\ 



DATA n 



<SX 



f 



— t CH7 (5)-» 



NOTES: 

1 . WE is High for Read Cycle. __ 

2. Device Is continuously selected, CS - Vil 

3. Address valid prior to or coincident with CS transition low. 

4. OE « V, L . 

5. Transition is measured ±500mV from steady state. This parameter is sampled and not 100% tested. 
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TIMING WAVEFORM OF WRITE CYCLE NO. 1 



d) 



W£ 



DATA- 



DATA lN 



ADDRESS 



CS 



>c 



v^: 



t A s -» 



t0HZ< 4 " 8 > 



\ \ \ w 



-t wc ■ 



-tew ■ 



^exxxk 



« )))))))) > 



-t WP <2>- 



3( 



zfZZZ 



■« 



-t DW » 



-»| t WR (3)|^_ 



-t DH 



]SEffi 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 



<1,«) 



ADDRESS 



CS 



WE 



DATA lN 



)C 



xx:ixxx^ 



"tew ' 



^XXXk 



-t W p u 



iCZZZZZ. 



y 



-— >mmmy ?yp t 



— w 3 ' 



2! 



. t 0) - 
tow 



C 



^DH"*- 



C 



MOOOttX 



NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low CS. 

3. t WR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. Ifthe CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = V| L ). 

7. DATAout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be 
applied to them. 

9. Transition is measured ±500mVfrom steady state. This parameter is sampled and not 100% tested. 
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TRUTH TABLE 



MODE 


C5x 


WEx 


OUTPUT 


POWER 


Standby 


L 


X 


X 


Standby 


Read 


L 


H 


Dout 


Active 


Writ© 


L 


L 


Din 


Active 



ORDERING INFORMATION 



CAPAC 


ITANCE (T A = +25°C, f = 1.0MHz) 






SYMBOL 


PARAMETER™ 


CONDITIONS 


TYP. 


UNIT 


C|N (D) 


Input Capacitance (Data) 


V,n = ov 


30 


pF 


C|N(A) 


Input Capacitance 
Address and Control 


v, N =ov 


100 


PF 


COUT 


Output Capacitance 


Vour = 0V 


30 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



IDT 



xxxxx 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



40 
45 
50 
60 
70 



Hs 



Commercial (0°Cto +70°C) 
Military (-55°C to + 125°C) 
Semiconductor Components Compliant 
to MIL-STD-883, Class B 

Ceramic DIP 



Commercial Only 
Commercial Only 



, Speed in Nanoseconds 



7M4017 



Standard Power 

64Kx 32 Static RAM Module 
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DUAL MULTIPLEXED 
16Kx 20 SYNCHRONOUS 
STATIC RAM MODULE 



IDT 7M6001 



FEATURES: 

• Dual 16K x 20 synchronous RAM 

• Edge triggered. data input and data output registers 

• Edge triggered data address registers 

• Two address register sources individually selectable 

• Separate chip select and write enables to each memory array 

• Individual clock lines to each register 

• Dual high-performance 16K x 20 memories 

• Unique ping-pong operation capability 

• Assembled with IDT's high-reliability vapor phase solder reflow 
process 

• Available in compact 92-pin ceramic sidebraze QIP (quad 
in-line) package 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Military modules available with semiconductor components 
compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7M6001 is a dual multiplexed 16K x 20 synchronous 
RAM module. It utilizes ten IDT71981 high-speed synchronous 
memories, along with the appropriate input data, output data and 
address registers. The device features the ability to be used in a 
ping-pong mode. That is, data can be loaded into one memory ar- 
ray at one address and be read from the other memory array at a 



different address. This allows systems to be built that can perform 
fast Fourier Transforms in either a decimation-in-time or a decima- 
tion-in-frequency configuration. Data read from Memory 1 can be 
synchronously loaded into its output register, while data can be 
written into a different location in Memory 2. Similarly, data can be 
read from Memory 1 and Memory 2 in parallel from two different 
addresses and can be written into Memory 1 and Memory 2 at 
unique addresses. Registers at the data input and data output pro- 
vide fully synchronous pipelined operation. The two memory sys- 
tems are 20 bits wide and have multiplexed data input and data 
output bits from the module data pins. By taking advantage of the 
speed of the registers, data on the pins can run at a speed twice that 
of the memory. That is, both output registers can be read or both 
input registers can be loaded in a single memory cycle. 

Two address sources are available to each address register to 
the RAM. Address Source A or Address Source B may be selected 
to load the edge triggered register for the 16K x 20-bit memory. The 
IDT54/74FCT399 is used for the two input multiplexer and address 
registers for each 16K x 20 memory. All inputs and outputs of the 
IDT7M6001 are TTL-compatible and operate from a single 5V 
supply. 

The IDT7M6001 is offered as a compact 92-pin quad in-line 
(QIP) ceramic module. It is constructed using ceramic LCC com- 
ponents on a multilayer co-fired ceramic substrate and occupies 
only 4.2 square inches of board space. 

All IDT military module semiconductor components are compli- 
ant to the latest revision of MIL-STD-883, Class B, making them 
ideally suited to applications demanding the highest level of 
performance and reliability. 
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PIN CONFIGURATION 



PIN NAMES 



GND 
ADA I 
ADA! f 
ADA 2 \ 
ADA 3 ' 
ADA 4 
ADA 5 i 
ADA 6 ■ 
ADA 7 i 
ADA 8 ' 
ADA 9 i 
ADA 10 I 
ADAn " 
ADA 12 i 
ADA 13 [ 

CKI, " 
CKO, 

<5Ei 

Si 
ACr^ 

£& 

Vccl 



c 


1 


47 


GND 


c 


2 


48 


ADB 


c 


3 


49 


ADB1 


c 


4 


50 


ADB 2 


c 


5 


51 


ADB-, 


c 


■6 


52 


ADB 4 


c 


7 


53 


ADB 5 


c 


8 


54 


ADB 6 


c 


9 


55 


ADB 7 


c 


10 


56 


ADB 8 


c 


11 


57 


ADBg 


c 


12 


58 


ADB10 


c 


13 


59 


ADBn 


c 


14 


60 


ADB 12 


c 


15 


61 


ADB13 


c 


16 


62 


CKI 2 


c 


17 


63 


CK0 2 


c 


18 


64 


OE2 


c 


19 


65 


s? 


c 


20 


66 


ACK 2 


c 


21 


67 


C"E g 
WE 2 


c 


22 


68 


c 


23 


69 


Vcc 



M31< 1 > 



Vcc 92 

Dlo 91 

DI1 90 

Dl 2 89 

Dl 3 88 

Dl 4 87 

Dl 5 86 

. Dl e ' 85 

Dl 7 , 84 

Dl 8 83 

Dig 82 

GND 81 

Dl 10 80 

Din 79 

DI12 78 

Dl 13 77 

Dl 14 76 

Dl 15 75 

DI 16 74 

Dl 17 73 

Dl 18 72 

DI19 71 

GND 70 



46 =] V cc 
45 H DO 
44 Z\ DO1 
43 U D0 2 
423DO3 
41 Z]D0 4 
40HDO 5 
39 H D0 6 
38 D D0 7 
37 3 D0 8 
36 U DOg 
ZIGND 



34 Z\ DOk 



UDOn 
UD0 12 
=1D0 13 
DD0 14 

goo 15 

HD0 16 
ZID0 17 

hdo 18 
HD019 

HGND 



NOTE: 

1 . For module dimensions, please refer to module drawing M31 in the 
packaging section. ' a 



UEV0E2 


Data Out Register Output Enable 


ADA -ADA 13 


A Address Inputs 


ADB -ADB 13 


B Address Inputs 


DIq-DL.9 


Data Inputs 


DO -DO 19 


Data Outputs 


CK^-CKIa 


Data In Register Clock Input (Active Rising Edge) 


ACK 1 -ACK 2 


Address Clock Input (Active Rising Edge) 


S1-S2 


Address MUX Select Input 


WE^WEa 


Write Enable 


UHi-CE" 2 


RAM Select 


CKO! -CK0 2 


Data Out Register Clock Input (Active Rising Edge) 



FUNCTIONAL TABLE FOR ADDR MUX 



INPUTS 


OUTPUTS 


S1.2 


S A 


S B 


Q 


I 


I 


X 


L 


I 


h 


X 


H 


h 


X 


I 


L 


h 


X 


h 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 
h = HIGH Voltage Level one set-up time prior to the LOW-to-HIGH 

clock transition of ACK1, 2 
I = LOW Voltage Level one set-up time prior to the LOW-to-HIGH 

clock transition of ACK1, 2 
X = Immaterial 



ABSOLUTE MAXIMUM RATINGS 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T B!AS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V IH 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5(D 


- 


0.8 


V 



NOTE: 

1.V IL (min.) 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


ov 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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DC ELECTRICAL CHARACTERISTICS 

V CC =5V±10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


iy 


Input Leakage (Control) 


Vcc = Max.,V IN = GND to Vcc 


- 


25 


HA 


■ig 


Input Leakage (Data & Address) 


Vcc = Max.,V, N = GND to Vcc 


- 


5 


jiA 


I'loI 


Output Leakage 


Vcc= Max.,C5 = V|h, 
V OUT = GNDtoV cc 


- 


10 


uA 


V 


Output Low Voltage 


Vc C = Min - 'ol = 8mA 


- 


0.4 


V 


VOH 


Output High Voltage 


Vcc = Min., Ioh= -4mA 


2.4 


- 


V 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5V ± 10% 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


IDT7M6001 


UNIT 


MAX. 
COM'L MIL 


lcci 


Operating Current 


f = 0,€S~x^ViL 

Vcc = Max.; Output Open 


1000 


1150 


mA 


ICC2 


Dynamic Operating 
Current 


Vcc = Max.;C3x^V )L ;f = f MAX 
Output Open 


1910 


2035 


mA 


"SB 


Standby Supply Current 


C3<;V,l 


870 


920 


mA 


ISB1 


Full Standby Supply 
Current 


C^x^Vcc -0.2V 

v in ^ Vex; -0.2V or £ 0.2V 


440 


490 


mA 



El 
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AC ELECTRICAL CHARACTERISTICS 

V CC = 5V ±10% 


SYMBOL 


PARAMETER 


7M6001S40 
MIN. MAX. 


7M6001S45 
MIN. MAX. 


7M6001S55 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


40 


- 


45 


- 


55 


- 


ns 


*CKO-DO 


CKOx to Output Valid 


- 


12 


■■- 


12 


- 


12 


ns 


*S 


Address Set-up Time 


5 


_ 


5 


- 


5 


- 


ns 


l H 


Address Hold Time 


5 


- 


5 


- 


5 


- 


ns 


*OE 


Output Enable to Output Valid 


- 


15 


- 


15 


- 


15 


ns 


W 


CKOx, ACKx Pulse Width 


10 


- 


10 


- 


10 


- 


ns 


^S-CKO 


ChipSeIect-1,2toCKOx 


30 


- 


35 


- 


45 


- 


ns 


Ww 


Output disable to Output in High 2 


18 


- 


18 


- 


18 


- 


ns 


*su 


S to ACK set up time 


10 


- 


10 


- 


10 


- 


ns 


*SH 


S to ACK to hold time 





- 





- 





_ 


ns 


tpud) 


Chip Select to Power Up Time 





- 





' - 





- 


ns 


t PD (D 


Chip Deselect to Power Down Time 


- 


40 


- 


45 


- 


55 


ns 


WRITE CYCLE 


*wc 


Write Cycle Time 


40 


- 


45 


- 


55 


- 


ns 


*s 


Address, Din Set-up Time 


5 


- 


5 


- 


5 


- 


ns 


*H 


Address, Din hold Time 


5 


- 


5 


- 


5 


- 


ns 


*ACK-WE 


ACKx to Write Enable 


12 


- 


12 


- 


12 


- 


ns 


*WP 


Write Pulse Width 


25 


- 


30 


- 


35 


- 


ns 


*CP 


CKIx, ACK Pulse Width 


10 


- 


10 


- 


10 


- 


ns 


*CW 


Chip Select to End of Write 


25 


- 


30 


- 


35 


- 


ns 


*ACKW 


ACK to End of Write 


37 


- 


42 


- 


47 


- 


ns 


*CKlW 


CKIx to End of Write 


27 


- 


29 


- 


32 


- 


ns 


*SU 


S to ACK set up time 


10 


- 


10 


- 


10 


- 


ns 


*SH 


S to ACK hold time 





- 





- 





- 


ns 



NOTE: 

1 . This parameter guaranteed but not tested. 



CAPACITANCE (T A = +25°c,f ** lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C|N(D) 


Input Capacitance 
Din and Address 


v IN =ov 


40 


PF 


C IN(C) 


Input Capacitance 
Control 


v, N =ov 


50 


PF 


CoUT 


Output Capacitance 


V 0UT = 0V 


40 


pF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



TRUTH TABLE 



Mode 


CE 


OE 


WE 


CKO 


CKI 


POWER 


Standby 


H 


X 


X 


X 


X 


Standby 


Read 


L 


L 


H 


t 


X 


Active 


Write 


L 


X 


L 


X 


t 


Active 



S13-38 



IDT7M6001 DUAL MULTIPLEXED 16Kx 20 
SYNCHRONOUS STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



WRITE CYCLE 

ACKi,2 
ADDRESS 



WHY 



05,2 



CKh.2 



READ CYCLE 



ACKi.j 



ADDRESS 



CK0 1(2 



CEi. 



Dqut 



C^1,2 



/ \ 



ts* 



;c 



f 



•m mmmmmm> { 



\ 



^ 



r u 



r 



x 



x 



/ \ 






7 



)C 
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AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



;480O 



DATAqut - 



DATAqut 



2550 < t 3 °P F * 



2550 




Figure 1. Output Load 



Figure 2. Output Load 
(for t CL21t2t t 0LZ> t CHZ1>2i t 0HZf 
t 0Wf and t WHZ ) 



* Including scope and jig. 



ORDERING INFORMATION 



IDT 



xxxx 



999 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



CK 



Commercial (0°Cto +70°C) 
Military (-55°C to +125°C) 
Semiconductor components compliant 
to MIL-STD-883, class B 



Ceramic QIP 



40 
45 
55 



} 



Speed in Nanoseconds 



-J 8 ,:. 

^ 7M6001 



Standard Power 



Dual Multiplexed Synchronous Module 
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16Kx 32 WRITABLE 
CONTROL STORE 
STATIC RAM MODULE 



IDT 7M6032 



FEATURES: 

• 16K x 32 high-performance Writable Control Store (WCS) 

• Serial Protocol Channel (SPC™) -reading, writing and 
interrogation 

• 4 byte/wide output enables 

• Separate chip select, write enable and output enable memory 
controls 

• High fanout pipeline register 

• Fully width expandable 

• Designed for high-speed writable control store applications 

• Assembled with IDT's high-reliability vapor phase solder reflow 
process 

• Compact 64-pin ceramic sidebraze DIP 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

o Military modules available with semiconductor components 
manufactured in compliance to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7M6032 is a 16K x 32-bit Writable Control Store (WCS) 
RAM and pipeline register. It features eight IDT7198 16K x 4 high- 
performance static RAMs and four IDT49FCT818 Serial Protocol 
Channel (SPC) registers. These devices are arranged to form the 
16K x 32 Writable Control Store RAM with Serial Protocol Channel 
for loading of the memory. The address lines, chip select, write 
enable and output enable of the RAMs are all bused together to 
form one large 16K x 32 memory. Each eight Data l/Os of the RAM 



are connected to the D inputs of an IDT49FCT818. The device has 
the serial data-in and serial data-output bits connected to form a 
32-bit Serial Protocol Channel register. The module features four 
separate output enables, one for each of the IDT49FCT818 regis- 
ters. Thus, the Y outputs from the IDT49FCT818 registers may be 
enabled or put into the high-impedance state on individual 8-bit 
boundaries. The Command/Data (C/D), Serial Shift Clock (SCLK) 
and Parallel Clock (PCLK) are all bus organized across the four 
IDT49FCT818 registers. The thirty-two register output bits, eight 
from each device, are separately brought out to form a 32-bit wide 
pipeline register on the Writable Control Store. 

In normal operation, data from the 32-bit wide memory is loaded 
into the IDT49FCT818 registers on the low-to-high transition of 
PCLK. Reading and writing of the memory by means of the Serial 
Protocol Channel is performed using the IDT49FCT818. That is, 
the data to be loaded can be shifted in the serial data input by using 
the SCLK and a load command executed by shifting the proper 
command word in the serial data input when the C/D line is in the 
command mode. This command will then be executed by manipu- 
lating the C/D line and SCLK line. Data is then written into the RAM 
by bringing the write enable line on the RAM memory from the high 
state to the low state and back to the high state. 

The IDT7M6032 is offered in a compact 64-pin 600 mil wide ce- 
ramic dual in-line module. It is constructed using ceramic LCC 
components on a multilayer co-fired ceramic substrate and occu- 
pies less than 2 square inches of board space. 

The semiconductor components used on all IDT military mod- 
ules are manufactured in compliance with the latest revision of 
MIL-STD-883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



ADDRESS 
Ai3-A 

"'14 






es 

WE 



16KX32RAM 
8-IDT7198S 



I/O 



I/O 



I/O 



I/O 



SDI 



C/EJ»- 
SCLK»- 
PCLK>- 



SDI D SDO 

IDT49FCT818 
Y OT- 



8 



Y31 -Y 2 ^ 



SDI D SDO 

IDT49FCT818 
Y OE" 



OE 3 



8 



Y?3 ~Y« 



s'c 



8 



''* 



UE 2 



SDI D SDO 

IDT49FCT818 
Y 0E" 



8 



Y 15 -Y 8 



S 



8 



-♦..SDO 



m 



SDI D SDO 

IDT49FCT818 
Y UE 



*' f 



OT, 



8 



Y 7 -Y 



''* 



&E 



CEMOS and SPC are trademarks of Integrated Device Technology, Inc. 
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JANUARY 1989 



© 1 989 Integrated Device Technology, Inc. 
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PIN CONFIGURATION 



GND 


C 


1 


^-^ 


64 


Zl v cc 


O~E 


IZ 


2 




63 


3 A 


Y 


c 


3 




62 


zi ^ 


Yi 


c 


4 




61 


Zl A 2 


Y 2 


c 


5 




60 


3 A 3 


Y 3 


c 


6 




59 


Z] A 4 


Y 4 


tz 


7 




58 


=] A, 


Y 5 


c 


8 




57 


Zl GE, 


Y 6 


c 


9 




56 


=] Y 8 1 


Y 7 


E 


10 




55 


3 Y 9 


SDI 


C 


11 




54 


=] Y 10 


C/D" 


C 


12 




53 


=] Yn 


SCLK 


C 


13 




52 


Zl GND 


ROE 


c 


14 




51 


=] Y 12 


C~3 


c 


15 




50 


=l Y 13 


WE 


c 


16 


M13< 1 » 


49 


Zl Y 14 


J5B 2 


c 


17 




48 


Z] Y 15 


Yie 


c 


18 




47 


Zl A 6 


, Y 17 


L 


19 




46 


J A 7 


Yie 


c 


20 




45 


Zl A 8 


Y19 


c 


21 




44 


=] A 9 


GND 


c 


22 




43 


=l A 10 


Y20 


L 


23 




42 


^ OT 3 


Y 21 


C 


24 




41 


q y? 4 


Y22 


L 


25 




40 


3 Y 25 


Y23 


rz 


26 




39 


Zl Y 26 


SDO 


rz 


27 




38 


Zl Y 27 


PCLK 


c 


28 




37 


3 Y 28 


A11 


c 


29 




36 


=] Y2Q 


A 12 


c 


30 




35 


=l Y 30 


A 13 


c 


31 




34 


3 Y 31 


Vcc 


rz 


32 




33 


Zl GND 


NOTE: 












1 . For module dimensions, please refer to modu 


packaging sectio 


n. 









ABSOLUTE MAXIMUM RATINGS < 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T a 


Operating 
Temperature 


Oto +70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


'out 


DC Output Current 


50 


50 


mA 



RECOMMENDED DC OPERATING CONDITIONS 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


^cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


' V |H 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1.V tL (min.) ■ 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 
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TRUTH TABLE 



MODE 


CS 


OE 


WE 


OUTPUT 


POWER 


Standby 


H 


H. 


X 


HighZ 


Standby 


Standby 


H 


L 


X 


D OUT 


Standby 


Read 


L 


L 


H 


D OUT 


Active 


Read 


L 


H 


H 


High Z 


Active 


Write 


L 


SPC< 1 > 


L 


SPCO) 


Active 



NOTE: 

1. See SPC Commands for proper execution of write cycle. 



CAPACITANCE (T A = +25°c, i = lomhz) 



SYMBOL 


PARAMETER< 1 > 


CONDITIONS 


TYP. 


UNIT 


C 1N(D) 


Input Capacitance 


v lN =ov 


15 


PF 


C|N(A) 


Input Capacitance 
Address and Control 


v, N =ov 


60 


PF 


C 0L rr 


Output Capacitance 


v OUT =ov 


10 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



PIN DESCRIPTION 



PIN NAME 


I/O 


DESCRIPTION 


PCLK 


I 


Parallel Data Register Clock 


Y 0-31 


O 


Parallel Data Register Output Pins (Y = LSB, Y 31 = MSB) 


UE Y 


I 


Output Enable for Y Bus (Overidden by SPC Inst. 8 & 1 4) 


SDI 


I 


Serial Data In for SPC Operation. Data and command shifts in the Least Significant Bit first 


SDO 


O 


Serial Data Out for SPC Operation. Data and command shifts out the Least Significant Bit first 


C/D 


1 


Mode Control for SPC 


SCLK 


1 


Serial Shift Clock for SPC Operations 


CS 


1 


RAM Chip Select 


WE 


1 


RAM Write Enable 


A 0-1 3 


1 


Address Bus Pins 


EO~I 


1 


Internal RAM Output Enable for D bus 



El 
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DC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


25ns 
MIN. MAX. 


30ns 
MIN. MAX. 


35ns 
MIN. MAX. 


45ns 
MIN. MAX. 


55ns 
MIN. MAX. 


Ml. 1 


Input Leakage Data 
BusuA 


Vcc = Max, 

V, N « GNDtoVcc 


- 


20 


- 


20 


- 


20 


- 


20 


- 


20 


MloI 


Output Leakage uA 


V cc =Max,C5 = V IH , 
Vqut = GNDtoVcc 


- 


20 


- 


20 


- 


20 


- 


20 


- 


20 


'cci 


Operating Current mA 


f = 0,C3 = V IL .. / 
V cc = Max; Output Open 


- 


900 


- 


800 


- 


800 


- 


800 


- 


800 


'CC2 


Dynamic Operating 
Current mA 


V cc = Max;CS- V IL ; 
F = Haax Output Open 


- 


1200 


- 


1150 


- 


1050 


- 


1050 


- 


1050 


'SB 


Standby Supply Current 
mA 


CS = Ml 


- 


450 


- 


450 


- 


450 


- 


450 


- 


450 


'SB1 


Full Standby mA 
Supply Current 


C~5 £ Vcc - 0.2V 

Vin > V cc - 0.2V or < 0.2V 


- 


125 


- 


125 


- 


125 


- 


125 


- 


125 


VOH 


Output High Voltage 


V cc = MIn, Ioh = -15mA 


2.4 


- 


2.4 


- 


2.4 


- 


2.4 


- 


2.4 


- 


Vol 


Output Low Voltage 


V cc = Min, I 0L = 32mA 


- 


0.4 


- 


0.4 


- 


0.4 


- 


0.4 


- 


0.4 



AC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


MIN. 


25ns 

MAX. 


30ns 
MIN. 


MAX. 


MIN 


35ns 

MAX. 


45ns 
MIN. MAX. 


MIN. 


55ns 

MAX. 


READ CYCLE 


t A c 


Address Valid to PCLK 


25 


- 


30 


- 


35 


- 


45 


55 


- 


tcs 


C3 Valid to PCLK 


25 


- 


30 


- 


35 


- 


45 


55 


- 


*OESU 


RT5E Valid to PCLK Set Up 


15 


- 


20 


- 


25 


- 


30 


35 


- 


tpcY 


PCLK to Output Valid 


- 


13 


- 


13 




16 


16 


- 


16 


t0E 


UH Valid to Output Valid 


2 


13 


2 


13 


2 


16 


2 16 


2 


16 


toHzd) 


UE Negated to Output in High 2 


2 


12 


2 


12 


2 


12 


2 12 


2 


12 


WRITE CYCLE 


Uw 


Address Valid to End of Write 


20 


- 


25 


- 


30 


- 


35 


45 


- 


*cw 


C~5 Valid to End of Write 


20 


„ 


25 


- 


30 


_ 


35 


45 


- 


t WP 


Write Enable Pulse Width 


18 


- 


23 


- 


28 


- 


30 


40 


- 


*WCD 


Cont/Dat to End of Write 


22 


- 


25 


- 


28 


- 


30 


35 


- 


t A s 


Address Setup Time 


2 


- 


2 


- 


2 


- 


2 


2 


- 



NOTE: 

1 . Guaranteed but not tested. 
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TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



3< 



X 



™ xvwwv 



us 



^x^k 



PCLK 



OE 



NOTES: 

1 . WE is High for Read Cycle. 

2. Transition is measured ±200mV from steady state. 



" toESU " 



X 



4 »■ 



t0E 



XZZZZZZZ2 



ZZZZZZZZZ2. 



<ssx 



>- 



y 



m 



SI 3-45 
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TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)* 1 '" 8 



ADDRESS 



CS" 



zx 



X 



x 



WE 



C/D" 



*k 



^ 



-t WP (7)- 



X 



/■ 



x 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) (1 ' 2>3 ' 4 ' 5) 



ADDRESS 



US 



^< 



x 



■*. 



"t A c *- 



?' 



WE 



C/D" 



X 



^ 



X 



X 



NOTES: 

1 . WE, CS" must be high during all address transitions. 

2. A write occurs during the overlap (fyp) of a low CS" and a low WE. 

3. t WR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. If the CS" low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

5. ROE = V IH 
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AC ELECTRICAL CHARACTERISTICS 



SPC TIMING 



SYMBOL 


PARAMETER 


MIN. 


25ns 
MAX. 


30ns 
MIN. MAX. 


35ns 
MIN. MAX. 


45ns 
MIN. MAX. 


55ns 
MIN. MAX. 


UNIT 


tpLH 
tpHL 


T2 


SCLK High to SDO 


- 


15 


- 


15 


- 


22 


- 


22 


- 


22 


ns 


T3 


SDI to SDO (Stub Mode) 


- 


45 


- 


45 


- 


45 


- 


45 


- 


45 


ns 


T4 


C/D Low to Y 


- 


15 


- 


15 


- 


20 


- 


20 


- 


20 


ns 


T5 


SCLK High to Y 


- 


15 


- 


15 


- 


25 


- 


25 


- 


25 


ns 


T6 


C/D Low to SDO 


- 


15 


- 


15 


- 


25 


- 


25 


- 


25 


ns 


tsu 


S2 


C/D to SCLK High 


15 


- 


15 


- 


15 


- 


15 


_ 


15 


- 


ns 


S3 


SDI to SCLK High 


8 


- 


8 


- 


8 


- 


8 


- 


8 


- 


ns 


S4 


Y or D to C/D Low 


5 


- 


5 


- 


5 


- 


5 


_ 


5 


- 


ns 


S5 


C/D to PCLK High 


12 


- 


12 


- 


12 


- 


12 


- 


12 


- 


ns 


t H 


S6 


YtoPCLKHigh 


5 


_ 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


H2 


C/D from SCLK Low 


12 


- 


12 


- 


12 


- 


12 


- 


12 


- 


ns 


H3 


SDi from SCLK High 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


H4 


Y or D from C/D Low 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


H5 


SCLK High from PCLK High 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


H6 


C/D from PCLK High 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


WT 


Y from PCLK High 


3 


_ 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


t HZ d.2) 


2z,4z 


SCLK High to D or Y High Z 


- 


15 


- 


15 


- 


20 


- 


20 


- 


20 


ns 


tLzd.2) 


3z,5z 


C/D High to D or Y High Z 


- 


15 


- 


15 


- 


20 


- 


20 


- 


20 


ns 


tzHL d.2) 


22, Z3 


C/D Low to D or Y Valid 22, 23 


- 


15 


- 


15 




20 


- 


20 


- 


20 


ns 


t w 


W1 


PCLK (High & Low) 


10 


- 


10 


- 


15 


- 


15 


- 


15 


- 


ns 


W2 


SCLK (High & Low) 


30 


- 


30 


- 


35 


- 


35 


- 


35 


- 


ns 


W3 


C/D High 


30 


- 


30 


- 


35 


- 


35 


- 


35 


- 


ns 



NOTE: 

1. Guaranteed but not tested. 

2. OE = V tH 
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GENERAL AC WAVEFORMS FOR PARALLEL INPUTS AND OUTPUTS 



PCLK 



0E Y 



/^^^^\ 



<gj> 



-t w *> 



<© 



T X > 



I— HS> , 



/" 



GENERAL AC WAVEFORMS FOR SERIAL PROTOCOL INPUTS AND OUTPUTS 



SCLK 



SDI 



SDO 



C/D 



r\ -T\ 






d> 



Cb> 



♦K- "* 



tfiU *H 



<H|) 



«w 



*— ; —CM) 



(Hf> 




X PLH 

- tp|_H (stub mode) * 



<M> CBD- 



/ 



(DECODE) 



J r V 



—CD 



(EXECUTE) 



\ 



tw 



-® 
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DETAILED WAVEFORMS OF SERIAL PROTOCOL OPERATIONS 



SPC Data (Inst. 0) 
SPC Data (Inst. 2) 



Status +* SPC Data (Inst. 4) 



SCLK 



C/D~ 



D, Y, C~E, 
PCLK 



SDO 



^> 



(H2> 



t S u 



1 is 



keD 



DC 



H<s) 



PARALLEL DATA REGISTER 



SPC Data (Inst. 1) 



SCLK 
C/D~ 

SDO 



SET SERIAL MODE (Inst. 11) 
SET STUB MODE (Inst. 12) 



(EI> 



x 



<H) 



>c 



h-4*® 



CONNECTYTOD(lnst.5) 
SPC Data *• D (Inst. 9) 
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DETAILED FUNCTIONAL BLOCK DIAGRAM 

SDI 



C/D" 



SCLK 




PARALLEL . 

DATA <\ PCLK 

REGISTER 



V- 



■ 0~E Y 



SDO 



The detailed block diagram consists of two main elements: the 
parallel data register and the SPC data/command registers. The 
main data path is from the D inputs down to the data register and 
through to the Y outputs. This path is typically used during stan- 
dard operations. For diagnostic or systems initialization, the inter- 
nal SPC data path is used. This path allows access between the 
SPC data and command registers and the standard data path, pins 
and data register. The SPC data and command registers are ac- 
cessed via the SDI, SDO, C/D and SCLK pins. 
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SPC FUNCTIONAL DESCRIPTION 

The Serial Protocol Channel (SPC) has been optimized for the 
minimum number of pins and the maximum flexibility. The data is 
passed in on a Serial Data Input pin (SDI) and out on a Serial Data 
Output pin (SDO). The transfer of the data is controlled by a Serial 
Clock (SCLK) and a Command/Data mode input (C/D). These four 
pins are the basic SPC pins. To the outside, the SPC appears as 
two serial shift registers in parallel— one for command and the 
other data. The serial clock shifts data and the Command/Data 
(C/D) line selects which register is being shifted. The command 



register is used to control loading of data to and from the data regis- 
ter with other storage elements in the device. 

With respect to executing an SPC command, there are four dis- 
tinct phases: (1) data is shifted in, (2) followed by the command, (3) 
the command is executed, and (4) data is shifted out. During the 
data mode, data is simultaneously shifted into the serial data regis- 
ter while the data in the register is shifted out. During the command 
mode, opcode-type information is shifted through the serial ports. 
The command is executed when the last bit is shifted in and the 
C/D line is brought low. The execution phase is ended with the next 
serial clock edge. 



XFER 
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CMD ^DATA 0UT 
IN ,, 



SCLK flflfli flfl 
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SPC data and commands are shifted in through the SDI pin, 
which is a serial input pin, and out through the SDO pin, which is a 
serial output pin. Data and commands are shifted in Least Signifi- 
cant Bit first; Most Significant Bit last (Y = LSB, Y 15 = MSB). Exe- 
cution of SPC commands is performed by stopping the shift clock, 
SCLK, and lowering the C/D line from high-to-low. Later the SCLK 
' may then be transitioned from low-to-high. SPC commands and 
data can be shifted anytime, without regard for operation. During 
the execution phase, care must be taken that there is no conflict 
between the SPCoperation and parallel operation. This means that 
if the SPC operation attempts to load the parallel data register (op- 
code 10) while PCLK is in transition, the results are undefined. In 
general, it is required that the PCLK be static during SPC opera- 
tions. The synchronous commands (opcode 3 and 13), however, 
allow the PCLK to run. In these operations, the high-to-low transi- 
tion of the C/D line takes on the function of an arm signal in prepa- 
ration for the next low-to-high transition of the PCLK. 

SPC COMMANDS 

There are 16 possible SPC opcodes. Fourteen of these are util- 
ized, the other two are reserved and perform NO-OP functions. The 
top eight opcodes, through 7, are reserved for transferring data 
into the SPC data register for shifting out. The lower eight opcodes, 
8 through 1 5, are used for transferring data from the SPC data reg- 
ister to other parts of the device. Two of the commands are also 
used for connecting the data in and out pins. 



OPCODE 


SPC COMMAND 





Y to SPC Data Register 


1 


Parallel Data Register to SPC Data Register 


2 


D to SPC Data Register 


3 


Y to SPC Data Register Synchronous w/PCLK 


4 


Status (0~E~y. PCLK) to SPC Data Register 


5 


Connect Y to D 


6-7 


Reserved (NO-OP) 


8 


SPC Data to Y (0~E" is overidden) 


9 


SPC Data to D 


10 


SPC Data to Parallel Data Register 


11 


Select Serial Mode 


12 


Select Stub Mode 


13 


SPC Data to Parallel Data Register Synchronous 
w/PCLK 


14 


Connect D to Y (0~Ef is overidden) 


15 


NO-OP 



Opcode is used for transferring data from the Y output pins into 
the SPC data register. Opcode 1 transfers data from the output of 
the register, before the tri-state gate, into the SPC data register. 
Opcode 2 transfers data from the D input pins into the SPC data 
register. 
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Opcode 3 transfers data on the Y pins to the SPC data register 
on the next PCLK, thus achieving a synchronous observation of the 
SPC data register in real time. This operation can be forced to re- 
peat without shifting in a new command by pulsing C/D low-high- 
low after each PCLK. As soon as data is shifted out using SCLK, the 
command is terminated and must be loaded in again. 



Y — f SPC Data Synchronous w/PCLK (Inst 3) 



Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 

Connect Y to D (Inst. 5) 
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Opcode 4 is used for loading status into the SPC data register. 
The format of bits is shown below. 
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Opcode 8 is used for transferring SPCdata directly to the Y pins. 
When executing opcode 8, the state of OE Y is a "do not care"; that 
is, data will be output even if Oe" y = HIGH. Opcode 9 is used for 
transferring SPC data to the D pins. Operands 8 and 9 can be tem- 
porarily suspended by raising the C/D input and resumed by low- 
ering the C/D. As soon as SCLK completes transition, the com- 
mand is terminated. 
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Opcode 1 is used for transferring data from the SPC data regis- 
ter into the parallel data register, irrespective of the state of PCLK. 
However, PCLK must be static between C/D going high-to-low and 
SCLK going low-to-high. 

SPC Data — ► Parallel Data Register (Inst 10) 
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Opcodes 11 and 12 are used to set Serial and Stub Mode, re- 
spectively. After executing one of these opcodes, the device re- 
mains in this mode until programmed otherwise. The Serial mode 
is the default mode that the IDT49FCT818 powers up in. In Serial 
mode, commands are shifted through the SPC command register 
and then to the SDO pin. This is the typical mode used when sev- 
eral varieties of devices that utilize the SPC access method are em- 
ployed on one serial ring. 

SERIAL MODE 



DEVICE #\ 


DEVICE 02 


DEVICE #3 


DEVICES 


DEVICES 




CMD1 




CMD2 




CMD3 




CMD4 




CMD5 























STUB MODE 
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DEVICE #3 



CMD3 



DEVICE #4 



CMD4 



-SDO 
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DEVICE #1 



CMD1 



DEVICE #5 



CMD5 



-SDO 



Opcode 13 transfers data from the SPC data register to the par- 
allel data register on the next PCLK. Opcode 1 4 connects the D bus 
to the Y. Operation 14 can be temporarily suspended by raising the 
C/D input and resumed by lowering the C/D input again. The op- 
eration is terminated by SCLK. 

SPC Data -+ Parallel Data Register Synchronous w/PCLK (Inst 13) 
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In Stub mode, SDI is connected directly to SDO. In this way, the 
same diagnostic command can be loaded into multiple devices of 
like type. For example, in four clock cycles the same command 
could be loaded into 8 IDT49FCT818S (64-bit pipeline register). 
Dissimilar devices must be segregated into serial scan loops of 
similar type, as shown below. During the command phase, the se- 
rial shift clock must be slowed down to accommodate the delay 
from SDI to SDO through all of the devices. The slower clock is typi- 
cally a small tradeoff compared to the reduced number of clock 
cycles. 
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Opcodes 3 and 1 3 transfer data synchronous to the PCLK which 
means that the high-to-low on the C/D input is an arm signal. The 
data and command can be shifted in while the PCLK is running. 
The C/D line is dropped prior to the desired PCLK edge and raised 
before the next edge. Instruction 13 can be repeated over many 
times by leaving the C/D line low during multiple transitions of the 
PCLK while not clocking SCLK. PCLK cycles can even be skipped 
by raising the C/D input during the desired clock periods. Instruc- 
tion 3 can be repeated by pulsing the C/D high after each PCLK. 
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The ability to continuously execute a synchronous command 
can provide major benefits. For example, the synchronous read 
(Instruction 3, Y to SPC data) instruction could be clocked into the 
SPC data register. Then, it could be continuously executed by 
pulsing the C/D line high. When the whole system is stopped 
(PCLK quiescent), the serial data register will contain the next to the 
last state of the parallel data register. That value can be shifted out 
and the current state of the parallel register can then be observed, 
allowing for the observation of two states of the parallel register (the 
current and the previous). 

As companies like IDT continue to integrate more onto each de- 
vice and put each device into smaller packages such as surface 
mount devices, the board level testing becomes more complex for 
the designer and the manufacturing divisions of companies. To 
help this situation, serial diagnostics was invented. This allows for 
observation of critical signals deep within the system. During sys- 
tem test, when an error is observed, these signals may be modified 
in order to zero in on the fault in the system. 

Serial diagnostics is primarily a scheme utilizing only a few pins 
(4) to examine and alter the internal state of a system for the pur- 
pose of monitoring and diagnosing system faults. It can be used at 
many points in the life of a product: design debug and verification, 
manufacturing test and field service. This document describes a 
serial diagnostic scheme which was developed at IDT and will be 
used in future VLSI logic devices designed by IDT. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 
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ORDERING INFORMATION 



Figure 1. Output Load 



Figure 2. Output Load 
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4K x 80 WRITABLE 
CONTROL STORE STATIC 
RAM MODULE WITH 
ON-BOARD SEQUENCER 



PRELIMINARY 
IDT 7M6052 



FEATURES: 

• Serial Protocol Channel (SPC ™ ) reading, writing and interroga- 
tion 

• Separate chip select, write enable and output enable memory 
controls 

• High fanout pipeline register 

• Fully width-expandable 

• Designed for high-speed writable control store applications 

• Assembled with IDT's high-reliability vapor phase solder reflow 
process 

• Compact 128-pin ceramic QIP (quad in-line package) 

• Single 5V (+/- 10%) power supply 

• Inputs and outputs directly TTL-compatible 

• Military modules available with semiconductor components 
manufactured in compliance to MlL-STD-883, Class B 

DESCRIPTION: 

The IDT7M6052 is a 4K x 80 Writable Control Store with on- 
board sequencer, on a multilayer co-fired ceramic substrate, using 
five IDT71502 (4K x 16 registered RAMs), an IDT39C10 (12-bit se- 
quencer) and an IDT54/74FCT521 (8-bit comparator) for parity 
verification. The IDT7M6052 is offered in a 128-pin, 600 mil wide 
quad in-line package (QIP). 

In normal operation (Read Mode), the D(0:11) inputs of the se- 
quencer are driven by the Y(0:1 1) outputs of the first RAM and the 
I (0:3) inputs are driven by the Y{16:19) outputs of the second RAM. 

FUNCTIONAL BLOCK DIAGRAM 



Since each of the RAMs have their own external output enabled, 
either or both of these fields can be overridden from an external 
source, i.e. by negating UE (0-15). Y(0:15) is placed in the Hi-Z 
mode, allowing the D(0:11) inputs to the sequencer to be driven 
from an external source (similarly for Y(1 6:32), which includes the 
1(0:3) field). The output from the sequencer drives the addresses of 
all of the RAMs. All the control, clocks and flags of the sequencer 
are connected directly to module pins for external control. (For 
additional details on how the sequencer operates, please refer to 
the IDT39C10 data sheet.) All controls and clocks, except for 
output enables, parity and the serial data path, are bussed to all 
RAMs and connected to module pins for external control. The 
serial data path is daisy chained through the five RAMs to give an 
80-bit SPC configuration. (For additional information on the RAM 
operation, please refer to the IDT71502 data sheet). 

The WCS can be loaded using either the serial data path and the 
SPC controls, or in parallel from the Y(0:79) pins, again using the 
SPC controls. The address for the RAMs will either be from the in- 
ternal counter in each RAM for loading sequential locations, or by 
external control of the sequencer. 

The parity output from each RAM is connected to a module pin 
and also to an input of the on-board comparator. The five RAM 
parities, together with 3 additional parity inputs (PAR_A to PAR_C) , 
are compared to PAR_P (tied to al l 8 inputs of the other side of the 
comparator) to generate PAROK. 

The semiconductor components used on all IDT milatary 
modules are maufactured in compliance with the latest revision of 
MIL-STD-883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 
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PINOUT CONFIGURATION 



GNDC 
Y(0)C 
Y(2,C 

Y (4)C 
Y(6)C 

Y(8)[I 

Y(10)C 

Yn2)C 

Y(14) C 

PARo-15) H 

OE(0-15) C 

PAR-OK C 

C/UC 

WEC 

l: 

>c 

c 



PAR 



Y(16) 
Y (18) 

Y (20 ) 

•(22) 
Y(24] 
Y( 26 ] 
Y (28) 
Y{30) 
(16-31 



Q"E{ 16-31] p 

FULTf 
Y(32»P 



v (36) a 

v cc 



65 GND 

66 Y (1) 

67 Y (3 ) 

68 Y( 5 ) 

69 Y (7} 

70 Y(9) 

71 Y (11) 

72 Y (13) 

73 Y ( 15) 

74 SOUT 

75 PAR_A 

76 PAR_B 

77 PAR_C 

78 CLK 

79 Y (17 ) 

80 GND 

81 Y(i9) 

82 Y(2ij 

83 Y (23 ) 

84 Y(25) 

85 Y {2 7) 

86 Y(29) 

87 Y( 3 i) 

88 PAR P 

89 MAT 

90 VEUT 

91 Y(33) 

92 Y,35) 

93 Y 37) 

94 >) 

95 >L) 

96 \L, 



M32<'> 



Vcc 

Y(79) 
Y(77) 
Y(75) 
X73) 
Y<71) 

X69) 
Y(67) 
Y(65) 
SIN 

CsH 
cs7 

SCLK 

Y 63) 

GND 

M57) 

M53) 

>> 
M49) 

PARJN 

CI 

UC 

CP 

CCEN 
PT 

X47) 

h 



128 
127 
126 
125 
124 
123 
122 
121 
120 
119 
118 
117 
116 
115 
114 
113 
112 
111 
110 
109 
108 
107 
106 
105 
104 
103 
102 
101 
100 
99 
98 
97 



64 Zl V cc 

63 Zl Y (78 ) 

62 Z] Y (76 ) 

61 Zl Y, 74) 

60 I] Y™ 

59 Zl Y (70) 

58 I] Y(68) 
57I]Y (66) 

56 Zl Y (64J 

55 Zl PAR f 6 4.7 9^ 
54 Zl OE(64-79) 
53 Zl BKPT 
52 Zl WT 
51 Zl SO~E 
50 Zl Y 62 ) 
49 D Y (61} 
48 Zl Y 60) 
47 Z] Y^58) 
46 Z] Y (66) 
45 Zl Y i54) 
44 ZI Y ( 52) 
43 Zl Y ( 50) 

^ Y(48) 

Zl PAR (48-63 ) 

^ PAR (32-4 7) 

ZJoij^) PIN DESCRIPTIONS 

P YM6) 



n V 4e 



QIP 
TOP VIEW 

NOTE: 

1. For module dimensions, please refer to module drawing M32 in the 
packaging section. 



PIN DESCRIPTIONS 



NAME 


FUNCTION 


C3 -2 


Chip Select 


"WE 


Write Enable 


SUE 


Synchronous Output Enable 


CLK 


Clock (to register) 


fNTT 


Initialize 


BKPT 


Breakpoint Detect 


PAR 0-79 


Parity 


Sin 


SPC Serial DATA| N 0) 


Sout 


SPC Serial DATA 0UT (1) 


SCLK 


SPC Clock < 1) 


C/D 


SPC Command/Dl^ta {1, 


GND 


Ground 


Vcc 


Power 



NOTE: 

1. The Serial 
discussed 



Protocol Channel (SPC) is 

at length in IDT Application Note 16. 



PIN NAME 


I/O 


DESCRIPTION 


UE 




Tristates internal address bus for 
71502s. 


CC 




Used as test criterion. Pass test is a 
LOW on CC 






Whenever the signal is HIGH,"CC Is 
ignored and the part operates as 
though CCwere true (LOW). 


CCEN 


CI 




Low order carry input to incrementer 
for microprogram counter. 


RLD 




When LOW forces loading of regis- 
ter/counter regardless of instruction 
or condition. 


OE (0-79) 




Three-state control of Y, outputs. 


CP 




Triggers all internal state changes at 
LOW-to-HIGH edge. 


Y, 


O 


Address to microprogram memory. 
Y isLSB,Y 79 isMSB. 


FULL 


O 


Indicates that 33 items are on the 
stack. 


PL 


O 


Can select #1 source (usually Pipe- 
line Register) as direct input source. 


mp 


O 


Can select #2 source (usually Map- 
ping PROM or PLA) as direct input 
source. 


WCT 





Can select #3 source (for example, 
Interrupt Starting Address) as direct 
input source. 


PAR_OK 





5 RAM parity bits, together with 
3 parity inputs are compared to 
generate PAR_OK. 


PAR_P 


I 


Generated from all 8 inputs from 
the other side of the comparator. 


PAR IN 


I 


Parity input 


PAR (A-C) 


I 


Parity inputs combined with the on 
board parity with the 71 502 to generate 
parity across 8 bits for parity O.K. 
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ABSOLUTE MAXIMUM RATINGS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


VjERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto +70 


-55 to +125 


°c 


T"b!AS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to + 150 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



CAPACITANCE (T A = +25°c, f = 1.OMH2) 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


UNIT 


C|N(D) 


Input Capacitance 
(Data) 


v lN =ov 


15 


PF 


C IN(A) 


Input Capacitance 
(Control) 


v,n-ov 


50 


PP 


CoUT 


Output Capacitance 
(Data) 


Vout= 0V 


15 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


Vj L 


Input Low Voltage 


-0.5( 1 > 


- 


0.8 


V 



NOTE: 

1. V |L = -3.0V for pulse width less than 20ns. 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5V ± 10% 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


I'ul 


Input Leakage 
(Address & Control) 


V cc = Max. 

V lN = GNDtoV cc 


COM'L. 


- 


20 


uA 


MIL. 


50 


Mul 


Input Leakage 
(Data) 


V cc = Max. 

V )N = GNDtoV cc 


COM'L. 


- 


5 


uA 


MIL. 


10 


MloI 


Output Leakage 


Vcc = Max. 

CS = V|h. Vout = GND to V cc 


COM'L 


- 


5 


uA 


MIL 


10 


Vol 


Output Low Voltage 


V C c = Min., Iol = 8mA 


- 


0.4 


V 


Voh 


Output High Voltage 


V cc = Min., I 0H = -4mA 


2.4 


- 


V 



DC ELECTRICAL CHARACTERISTICS 

y cc = 5V±10% 



El 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


7M6052S25 
COM'L ONLY 


7M6052S35 
COM'L. MIL 


7M6052S45 
COM'L MIL 


7M6052S55 
COM'L MIL 


UNIT 


■cct 


Operating Current 


f = 0, CS = V| L 

V cc = Max.; Output Open 


850 


825 925 


825 925 


825 925 


mA 


'CC2 


Dynamic Operating 
Current 


V cc = Max.; CS = V IL 
f = f M Ax. Output Open 


1350 


1300 1400 


1225 1300 


1175 1250 


mA 
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AC ELECTRICAL CHARACTERISTICS v cc = sv ±10% 



READ CYCLE 

SET UP AND HOLD TIMES W.R.T. CLK (NOTE 1) 



SYMBOL 


PARAMETER 


7M6052S25 


7M6052S35 


7M6052S45 


7M6052S55 


UNITS 


ts 


tH 


ts 


tH 


ts 


tH 


ts 


tH 




X AS, *AH 


Address A(0:11) 


25 





35 





45 





55 





ns 


*CS 


Chip Sel C~S" 


10 


- 


12 


- 


15 


- 


20 


- 


ns 


*s 


Sync OE SOE 


10 


- 


12 


- 


15 


- 


20 


- 


ns 



SYMBOL 


PARAMETER 




MAX. 




MAX. 




MAX. 




MAX. 


UNIT 


*PD 


Prop Delay CLK to Y{0:9) 




12 




15 




20 




25 


ns 



SET UP AND HOLD TIMES W.R.T. CP (NOTE 2) 

(For All Speed Grades) 




PARAMETER 


ts 


tH 


UNITS 


DataD(0:11)toREG/CNT 


6 





ns 


Data D(0:11) to PROG CNT 


13 





ns 


Instruction 1(0:3) 


23 





ns 


Test Flag C~C~ 


15 





ns 


Test Flag EN CTEN 


15 





ns 


Carry in CI 


6 





ns 


Reload RLD 


11 





ns 



COMBINATION DELAYS 



(For All Speeds) 


MAX. 


UNITS 


D(0:11)toA(0:11) 


12 


ns 


1(0:3) to A(0:11) 


20 


ns 


1(0:3) to source con7 


12 


ns 


CC~toA(0:11) 


16 


ns 


CCENtoA(0:11) 


16 


ns 


CPtoA(0:11) 


28 


ns 


CPtoFUTX 


22 


ns 


OE"toA(0:ll) 


10 


ns 



READ CONTROL 



SYMBOL 


PARAMETER 


7M6052S25 


7M6052S35 


7M6052S45 


7M6052S55 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


*OE 


ASYNC 


- 


14 


- 


17 


- 


25 


- 


30 


ns 


*0Z 


ASYNC 


- 


14 


- 


17 


- 


25 


- 


30 


ns 


^OE 


SYNC 


- 


17 


_ 


22 


- 


30 


- 


35 


ns 


^OE 


SYNC 


- 


17 


- 


22 


- 


30 


- 


35 


ns 


l PAR 


Individual Parity 


- 


30 


- 


35 


- 


45 


_ 


55 


ns 


* PAR- 


OK 


_ 


40 


_ 


45 


- 


55 


- 


65 


ns 
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SYMBOL 


PARAMETER 


7M6052S25 


7M6052S35 


7M6052S45 


7M6052S55 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


*IW 


INIT Pulse Width 


35 


- 


40 


_ 


50 


_ 


60 


- 


ns 


t|R 


INIT REC TIME 


35 


- 


40 


- 


50 


- 


60 


- 


ns 


*INIT 


INIT REC to Y(0;79) 


- 


50 


- 


55 




70 


- 


85 


ns 



CLOCKS 



PARAMETER 


7M6052S25 


7M6052S35 


7M6052S45 


7M6052S55 


UNITS 




MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


CLK High Min 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


CLK Low Min 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


CP High Min 


20 


- 


20 


- 


20 


- 


20 


- 


ns 


CP Low Min 


20 


_ 


20 


- 


20 


- 


20 


_■ 


ns 



WRITE CYCLE 



SYMBOL 


PARAMETER 


7M6052S25 


7M6052S35 


7M6052S45 


7M6052S55 


UNITS 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


*wc 


Write CYC Time 


40 


- 


50 


- 


65 


- 


80 


- 


ns 


*WAS 


Address SU 


2 


_ 


2 


- 


5 


_ 


5 


- 


ns 


*W 


Write Pulse Width 


25 


- 


30 


- 


50 


_ 


60 


- 


ns 


W 


Data to End of Write 


17 


- 


20 


- 


25 


- 


30 


- 


ns 


^WDH 


Data Hold Time 





- 





- 





- 





_ 


ns 


*WCW 


CS to End of Write 


25 


- 


30 


- 


50 


- 


60 


_ 


ns 


*WR 


Write Recovery 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


*AW 


Addr Valid to End of Write 


30 


- 


35 


- 


55 


- 


65 


- 


ns 



SPC ALL SPEEDS 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNITS 


^SCLX 


SCLK Period 


100 


- 


ns 


*SCW 


SCLK Pulse Width 


45 


- 


ns 


*SDS 


Serial Data Set-up Time 


20 


_ 


ns 


*SDH 


Serial Data Hold Time 


5 


- 


ns 


*SCD 


Clock to Serial Data Output Delay 


- 


35 


ns 


*SPD 


Serial Data-ln-to-Out Delay, Stub Mode 


- 


120 


ns 


*CMLH 


Command/Data Set-up Time, Low-to-High (2) 


20 


- 


ns 


*CMHC 


Command/Set-Up Time, High-to-Low (Execution Time)* 2 * 


40 


- 


ns 


l CMH 


Command/Data Hold Timet 2 ) 


20 


- 


ns 



EE1 



NOTES: 

1 . Since A(0:1 1) are being driven by the O/P of the 39C10 the delays from the sequencer must be added to the A(0:1 1) set time. 

2. D(0:1 1) and 1(0:3) are being driven by the O/P of two 71 502s, Y(0:1 1 ) and Y(1 6:1 9), therefore the delay of CLK to Y(0:79) must be added to the set up time for 
the approximate parameters. 
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TIMING WAVEFORM OF WRITE CYCLE* 



ADDRESS 



£5 



zx 



WE 



DATA in 



twc 



■ twcw ■ 



*was ■ 



N v 



/ **" twR-*" 



y 



t DW *. 



x 



■ twDH • 



c 



NOTE: 

1 . A write occurs during the overlap of both CS and WE low. 



TIMING WAVEFORM OF READ CYCLE 



ADDRESS 



es 



^< 



■ t A s * 



■ tcs- 



UE X 



V t s * 



CLK 



y 



■tAH" 



x 



s 



c 



s 



DATA VALID 



X 



> 



s 



The following descriptions are supplemental. Selected portions of the 39C10 and the 71502 data sheets are attached for further under- 
standing of the 7M6052. 
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IDT39C10 PRODUCT DESCRIPTION 

The IDT39C10S are high-performance CMOS microprogram 
sequencers that are intended for use in very high-speed micro- 
programmable microprocessor applications. The sequencers al- 
low for direct control of up to 4K words of microprogram. 

The heart of the microprogram sequencers is a 4-input multi- 
plexer that is used to select one of four address sources to select 
the next microprogram address. These address sources include 
the register/counter, the direct input, the microprogram counter or 
the stack as the source for the address of the next microinstruction. 

The register/counter consists of twelve D-type flip-flops which 
can contain either an address or a count. These edge-triggered 
flip-flops are under the control of a common clock enable, as well 
as the four microinstruction control inputs. When the load control 
(RLD) is LOW, the data at the D inputs is loaded into this register on 
the LOW-to-HIGH transition of the clock. The output of the register/ 
counter is available at the multiplexer as a possible next address 
source for the microcode. Also, the terminal count output associ- 
ated with the register/counter is available at the internal instruction 
PLA to be used as a condition code input for some of the micro- 
instructions. The IDT39C10S contain a microprogram counter that 
usually contains the address of the next microinstruction com- 
pared to that currently being executed. The microprogram counter 
actually consists of a 12-bit incrementer followed by a 12-bit regis- 
ter. The microprogram counter will increment the address coming 
out of the sequencer going to the microprogram memory if the 
carry-in input to this counter is HIGH; otherwise, this address will 
be loaded into the microprogram counter. Normally, this carry-in 
input is set to the logic HIGH state so that the incrementer will be 
active. Should the carry-in input be set LOW, the same address is 
loaded into the microprogram counter. This is a technique that can 
be used to allow execution of the same microinstruction several 
times. 

There are twelve D-inputs on the IDT39C10S that go directly to 
the address multiplexer. These inputs are used to provide a branch 
address that can come directly from the microcode or some other 
external source. The fourth input available to the multiplexer for 
next address control is the 33-deep, 12-bit wide LIFO stack. The 
LIFO stack provides return address linkage for subroutines and 
loops. The IDT39C10S contain a built-in stack pointer that always 
points to the last stack location written. This allows for stack refer- 
ence operations, usually called loops, to be performed without 
popping the stack. 

The stack pointer internal to the IDT39C10s is actually an up/ 
down counter. During the execution of microinstructions one, four 
and five, the PUSH operation may occur depending on the state of 
the condition code input. This causes the stack pointer to be incre- 
mented by one and the stack to be written with the required return 
linkage (the value contained in the microprogram counter). On the 
microprogram cycle following the PUSH, this new return linkage 
data that was in the microprogram counter is now at the new loca- 
tion pointed to by the stack pointer. Thus, any time the multiplexer 
looks at the stack, it will see this data on the top of the stack. 

During five different microinstructions, a pop operation associ- 
ated with the stack may occur. If the pop occurs, the stack pointer is 
decremented at the next LOW-to-HIGH transition of the clock. A 
pop decrements the stack pointer which is the equivalent of remov- 
ing the old information from the top of the stack. 

The IDT39C10S are designed so that the stack pointer linkage 
allows any sequence of pushes, pops or stack references to be 
used. The depth of the stack c an gro w to a full 33 locations. After a 
depth of 33 is reached, the FULL output goes LOW. If further 
PUSHes are attempted when the stack is full, the stack information 
at the top of the stack will be destroyed but the stack pointer will not 
end around. It is necessary to initialize the stack pointer when 
power is first turned on. This is performed by executing a RESET 
instruction (Instruction 0). This sets the stack pointer to the stack 
empty position -the equivalent depth of zero. Similary, a pop from 



an empty stack may place unknown data on the Y outputs, but the 
stack pointer is designed not to end around. Thus, the stack pointer 
will remain at the or stack empty location if a pop is executed 
while the stack is already empty. 

The IDT39C10s' internal 12-bit register/counter is used during 
microinstructions eight, nine and fifteen. During these instructions, 
the 12-bit counter acts as a down counter and the terminal count 
(count = 0) is used by the internal instruction PLA as an input to 
control the microinstruction branch test capability. The design of 
the internal counter is such that, if it is preloaded with a number N 
and then this counter is used in a microprogram loop, the actual 
sequence in the loop will be executed N + 1 times. Thus, it is possi- 
ble to load the counter with a count of and this will result in the 
microcode being executed one time. The 3-way branch microin- 
struction, Instruction 15, uses both the loop counter and the exter- 
nal condition code input to control the final source address from 
the Y outputs of the microprogram sequencer. This 3-way branch 
may result in the next address coming from the D inputs, the stack 
or the microprogram counter. 

The I DT39C1 0s provide a 1 2-bit address at the Y outputs that are 
under control of the OE input. Thus, the outputs can be put in the 
three-state mode, allowing the writable control store to be loaded 
or certain types of external diagnostics to be executed. 

In summary, the IDT39C10s are the most powerful micropro- 
gram sequencers currently available. They provide the deepest 
stack, the highest performance and the lowest power dissipation 
for today's microprogrammed machine design. 

1DT39C10 OPERATION 

The IDT39C10S are CMOS pin-compatible implementations of 
the Am2910 & 291 0A microprogram sequencers. The IDT39C10's 
microprogram is functionally identical except that it provides a 
33-deep stack to give the microprogrammer more capability in 
terms of microprogram subroutines and microprogram loops. The 
definition of each microprogram instruction is shown in the table of 
instructions. This table shows the results of each instruction in 
terms of controlling the multiplexer, which determines the Y out- 
puts, and in controlling the signals that can be u sed to enable vari- 
ous branch address sources (PL, MAP, VECT). The operation of 
the register/counter and the 33-deep stack after the next LOW-to- 
HIGH transition of the clock are also shown. The internal multi- 
plexer is used to select which of the internal sources is used to drive 
the Y outputs. The actual value loaded into the microprogram 
counter is either identical to the Y output or the Y output value is 
incremented by 1 and placed in the microprogram counter. This 
function is under the control of the carry input. For each of t he mi - 
croins truction inputs only one of the three outputs (PL, MAP, 
VECT) will be LOW. Note that this function is not determined by 
any of the possible condition code inputs. These outputs can be 
used to control the three-state selection of one of the sources for 
the microprogram bran ches. 

Two inputs, CC and CCEN, can be used to control the condi- 
tional instr uctio ns. These are fully defined in the table of instruc- 
tions. The RLD input can be used to load the internal register/ 
counter at any time. When this input is LOW, the data at the D inputs 
will be loaded into this regi ster/c ounter on the LOW-to-HIGH transi- 
tion of the clock. Thus, the RLD input overrides the internal hold or 
decrement operations specified by the various microinstructions. 
The OE input is normally LOW and is used as the three-state en- 
able for the Y outputs, The internal stack in the IDT39C10S is a last- 
in/first-out memory that is 1 2-bits in width and 33 words deep. It has 
a stack pointer that addresses the stack and always points to the 
value currently on the top of the stack. When instruction (RESET) 
is executed, the stack pointer is initialized to the top of the stack 
which is, by definition, the stack empty condition. Thus, the con- 
tents of the top of the stack are undefined until the forced PUSH 
occurs. A pop performed while the stack is empty will not change 



m 
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the stack pointer in any way; however, it will result in unknown data 
at the Y outputs. 

By definition, the stack is full any time 33 more pushes than pops 
have occurred since the stack was last empty. When this happens, 
the Full Flag will go LOW. This signal first goes LOW on the 
microcycle after the 33 pushes occur. When this signal is LOW, no 
additional pushes should be attempted or the information on the 
top of the stack will be lost. 

THE IDT39C1 INSTRUCTION SET 

This data sheet contains a block diagram of the IDT39C10 
microprogram sequencers. As can be seen, the devices are con- 
trolled by a 4-bit microinstruction word (b - lo). Normally, this word 
is supplied from one 4-bit field of the microinstruction word associ- 
ated with the entire state machine system. These four bits provide 
for the selection of one of the sixteen powerful instructions associ- 
ated with selecting the address of the next microinstruction. Un- 
used Y outputs can be left open; however, the corresponding most 
significant D inputs should be tied to ground for smaller micro- 
words. This is necessary to make sure the internal operation of the 
counter is proper should less than 4K of microcode be imple- 
mented. As shown in the block diagram, the internal instruc tion 
PLA uses the four instruction inputs as well as the CC, CCEN and 
the internal counter = line for controlling the sequencer. This in- 
ternal instruction PLA provides all of the necessary internal control 
signals to control each particular part of the microprogram sequen- 
cer. The next address at the Y outputs of the IDT39C10s can be 
from one of four sources. These include the internal microprogram . 
counter, the last-in/first-out stack, the register/counter and the 
direct inputs. 

The following paragraphs will describe each instruction associ- 
ated with the I DT39C1 0s. As a part of the discussion, an example of 
each instruction is shown in Figure 1. The purpose of the examples 
is to show microprogram flow. Thus, in each example the mi- 
croinstruction currently being executed has a circle around it. That 
is, this microinstruction is assumed to be the contents of the pipe- 
line register at the output of the microprogram memory. In these 
drawings, each of the dots refers to the time that the contents of the 
microprogram memory word would be in the pipeline register and 
is currently being executed. 

INSTRUCTION 0- 
JUMPO(JZ) 

This instruction is used at power up time or at any restart se- 
quence when the need is to reset the stack pointer and jump to the 
very first address in microprogram memory. The Jump instruc- 
tion does not change the contents of the register/counter. 

INSTRUCTION 1 - 

CONDITIONAL JUMP TO SUBROUTINE (CJS) 

The Conditional Jump to Subroutine instruction is the one used 
to call microprogram subroutines. The subroutine address will be 
contained in the pipeline register and presented at the D inputs. If 
the condition code test is passed, a branch is taken to the subrou- 
tine. Referring to the flow diagram for the IDT39C10sshown in Fig- 
ure 1, we see that the content of the microprogram counter is 68. 
This value is pushed onto the stack and the top of stack pointer is 
incremented. If the test is failed, this Conditional Jump to Subrou- 
tine instruction behaves as a simple continue. That is, the content 
of microinstruction address 68 is executed next. 

INSTRUCTION 2- 
JUMP MAP (JMAP) 

This sequencer instruction can be used to start different 
microprogram routines based on the machine instruction opcode. 
This is typically accomplished by using a mapping PROM as an 



input to the D inputs on the microprogram sequencer. The JMAP 
instruction branches to the address appearing on the D inputs. In 
the flow diagram shown in Figure 1 , we see that the branch actually 
will be to the contents of microinstruction 85 and this instruction 
will be executed next. 

INSTRUCTION 3- 

CONDITIONAL JUMP PIPELINE (CJP) 

The simplest branching control available In the IDT39C10 
microprogram sequencers is that of conditional jump to address. 
In this instruction, the jump address is usually contained in the mi- 
croinstruction pipeline register and presented to the D inputs. If the 
test is passed, the jump is taken while, if the test fails, this instruc- 
tion executes as a simple continue. In the example shown in the 
flow diagram of Figure 1 , we see that if the test is passed, the next 
microinstruction to be executed is the content of address 25. If the 
test is failed, the microcode simply continues to the contents of the 
next instruction. 

INSTRUCTION 4- 

PUSH/CONDITIONAL LOAD COUNTER (PUSH) 

With this instruction, the counter can be conditionally loaded 
during the same instruction that pushes the current value of the 
microprogram counter on to the stack. Under any condition inde- 
pendent of the conditional testing, the microprogram counter is 
pushed on to the stack. If the conditional test is passed, the counter 
will be loaded with the value on the D inputs to the sequencer. If the 
test fails, the contents of the counter will not change. The PUSH/ 
Conditional Load Counter instruction is used in conjunction with 
the loop instruction (Instruction 13), the repeat file based on the 
counter instruction (Instruction 9) or the 3-way branch instruction 
(Instruction 15). 

INSTRUCTION 5- 

CONDITIONAL JUMP TO SUBROUTINE 

R/PL (JSRP) 

Subroutines may be called by a Conditional Jump Subroutine 
from the internal register or from the external pipeline register. In 
this instruction the contents of the microprogram counter are 
pushed on the stack and the branch address for the subroutine call 
will be taken from either the internal register/counter or the external 
pipeline register presented to the D inputs. If the conditional test is 
passed, the subroutine address will be taken from the pipeline reg- 
ister. If the conditional test fails, the branch address is taken from 
the internal register/counter. An example of this is shown in the flow 
diagram of Figure 1. 

INSTRUCTION 6- 

CONDITIONAL JUMP VECTOR (CJV) 

The Conditional Jump Vector instruction is similar to the Jump 
Map instruction in that it allows a branch operation to a microin- 
struction as defined from some external source, except that it is 
conditional. The Jump Map instruction is unconditional. If the con- 
ditional test is passed, the branch is taken to the new address on 
the D inputs. If the conditional test is failed, no branch is taken but 
rather the microcode simply continues to the next s equent ial mi- 
croinstruction. When this instruction is executed, the VECT output 
is LOW unconditionally. Thus, an external 12-bit field can be en- 
abled on to the D inputs of the microprogram sequencer. 

INSTRUCTION 7- 
CONDITIONAL JUMP R/PL (JRP) 

The Conditional Jump register/counter or external pipeline reg- 
ister always causes a branch in microcode. This jump will be to one 
of two different locations in the microcode address space. If the test 
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is passed, the jump will be to the address presented on the D inputs 
to the microprogram sequencer. If the conditional test fails, the 
branch will be to the address contained in the internal register/ 
counter. 

INSTRUCTION 8- 

REPEAT LOOP COUNTER NOT EQUAL TO 

(RFCT) 

1 This instruction utilizes the loop counter and the stack to imple- 
ment microprogrammed loops. The start address for the loop 
would be initialized by using the PUSH/Conditional Load Counter 
instruction. Then, when the repeat loop instruction is executed, if 
the counter is not equal to 0, the next microword address will be 
taken from the stack. This will cause a loop to be executed as 
shown in the Figure 1 flow diagram. Each time the microcode se- 
quence goes around the loop, the counter is decremented. When 
the counter reaches 0, the stack will be popped and the microin- 
struction address will be taken from the microprogram counter. 
This instruction performs a timed wait or allows a single sequence 
to be executed the desired number of times. Remember, the actual 
number of loops performed is equal to the value in the counter plus 
1. 

INSTRUCTION 9- 

REPEAT PIPELINE COUNTER NOT EQUAL TO 

(RPCT) 

This instruction is another technique for implementing a loop 
using the counter. Here, the branch address for the loop is con- 
tained in the pipeline register. This instruction does not use the 
stack' in any way as a part of its implementation. As long as the 
counter is not equal to 0, the next microword address will be taken 
from the D inputs of the microprogram sequencer. When the 
counter reaches 0, the internal multiplexer will select the address 
source from the microprogram counter, thus causing the 
microcode to continue on and leave the loop. 

INSTRUCTION 10- 
CONDITIONAL RETURN (CRTN) 

The Conditional Return instruction is used for terminating sub- 
routines. The fact that it is conditional allows the subroutine either 
to be ended or to continue. If the conditional test is passed, the 
address of the next microinstruction will be taken from the stack 
and it will be popped. If the conditional test fails, the next microin- 
struction address will come from the internal microprogram 
counter. This is depicted in the flow diagram of Figure Lit is impor- 
tant to remember that every subroutine call must somewhere be 
followed by a return from subroutine call in order to have an equal 
number of pushes and pops on the stack. 

INSTRUCTION 11- 

CONDITIONAL JUMP PIPELINE AND POP (CJPP) 

The Conditional Jump Pipeline and Pop instruction is a tech- 
nique for exiting a loop from within the middle of the loop. This is 
depicted fully in the flow diagram for the IDT39C10s as shown in 
Figure 1 . The conditional test input for this instruction results in a 
branch being taken if the test is passed. The address selected will 
be that on the D inputs to the microprogram sequencer and, since 
the loop is being terminated, the stack will be popped. Should the 
test be failed on the conditional test inputs.the microprogram will 
simply continue to the next address as taken from the 
microprogram counter. The stack will not be affected if the condi- 
tional test input is failed. 



INSTRUCTION 12- 

LOAD COUNTER AND CONTINUE (LDCT) 

The Load Counter and Continue instruction is used to place a 
value on the D inputs in the register/counter and continue to the 
next microinstruction. 

INSTRUCTION 13- 

TEST END OF LOOP (LOOP) 

The Test End of Loop instruction is used as a last instruction in a 
loop associated with the stack. During this instruction, if the condi- 
tional test input is failed, the loop branch address will be that on the 
stack. Since we may go around the loop a number of times, the 
stack is not popped. If the conditional test input is passed, then the 
loop is terminated and the stack is popped. Notice that the loop in- 
struction requires a PUSH to be performed at the instruction imme- 
diately prior to the loop return address. This is necessary so as to 
have the correct address on the stack before the loop operation. It 
is for this reason that the stack pointer always points to the last thing 
written on the stack. 

INSTRUCTION 14- 
CONTINUE (CONT) 

Continue is a simple instruction where the address for the mi- 
croinstruction is taken from the microprogram counter. This in- 
struction simply causes sequential program flow to the next mi- 
croinstruction in microcode memory. 

INSTRUCTION 15- 

THREE WAY BRANCH (TWB) 

The Three- Way Branch instruction is used for looping while 
waiting for a conditional event to come true. If the event does not 
come true after some number of microinstructions, then a branch is 
taken to another microprogram sequence. This is depicted in Fig- 
ure 1 showing the IDT39C10's flow diagram and is also described 
in full detail in the IDT39C10's instruction operational summary. 
Operation of the instruction is such that any time the external con- 
ditional test input is passed, the next microinstruction will be that 
associated with the program counter and the loop will be left. The 
stack is also popped. Thus, the external test input overrides the 
other possibilities. Should the external conditional test input not be 
true, the rest of the operation is controlled by the internal counter. If 
the counter is not equal to 0, the loop is taken by selecting the ad- 
dress on the top of the stack as the address out of the Y outputs of 
the IDT39C10s. In addition, the counter is decremented. Should 
the external conditional test input be failed and the counter also 
have counted to 0, this instruction "times out". The result is that the 
stack is popped and a branch is taken to the address presented to 
the D inputs of the IDT39C10 microprogram sequencers. This ad- 
dress is usually provided by the external pipeline register. 

CONDITIONAL TEST 

Throughout this discussion we have talked about microcode 
passing the conditional test. There are actually two in puts ass oci- 
ated with the condi tional t est input. These include the CCEN and 
the UC i nputs. T he CCEN input is a condition code enable. When- 
ever the CCEN input is HIGH, the CC input is ignored and the'de- 
vice operates as though the CC input were tru e (LOW ). Thus, a fail 
of the external test condition can be defined as CCEN equals LOW 
and CC equals HIGH. A pass condition is defined as a CCEN equal 
to HIGH or a CC equal to LOW. It is important to recognize the full 
function of the condition code enable and the condition code in- 
puts in order to understand when the test is passed or failed. 
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IDT39C1 INSTRUCTION OPERATIONAL SUMMARY 


I3-I0 


MNEMONIC 


CC 


COUNTER 
TEST 


STACK 


ADDRESS 
SOURCE 


REGISTER/ 
COUNTER 


ENABLE 
SELECT 





JZ 


X 


X 


CLEAR 





NC 


PE 


1 


CJS 


PASS 
FAIL 


X 
X 


PUSH 
NC 


D 

PC 


NC 
NC 


PL 
PE 


2 


JMAP 


X 


X 


NC 


D 


NC 


MAP 


3 


CJP 


PASS 
FAIL 


X 
X 


NC 
NC 


D 
PC 


.'NC 
NC 


PE 
FT 


4 


PUSH 


PASS 
FAIL 


X 
X 


PUSH 
PUSH 


PC 
PC 


LOAD 
NC 


PL 
PX 


5 


JSRP 


PASS 
FAIL 


X 
X 


PUSH 
PUSH 


D 
R 


NC 

NC 


PL 
PL . 


6 


CJV 


PASS 
FAIL 


X 
X 


NC 
NC 


D 
PC 


NC 
NC 


VECT 
VECT 


7 


JRP 


PASS 
FAIL 


X 
X 


NC 
NC 


D 
R 


NC 
NC 


PI 
PI 


8 


RFCT 


X 
X 


= 

NOT = 


POP < 
NC 


PC 
STACK 


NC 
DEC 


PL 
PC 


9 


RPCT 


X 
X 


= 
NOT-0 


NC 
NC 


PC 
D 


NC 
DEC 


PL 
PL 


10 


CRTN 


PASS 
FAIL 


X 
X 


POP 
NC 


STACK 
PC 


NC 
NC 


PX 
PL 


11 


CJPP 


PASS 
FAIL 


X 
X 


POP 
NC 


D 

PC 


NC 
NC 


PL 
PL 


12 


LDCT 


X 


X 


NC 


PC 


LOAD 


PL 


13 


LOOP 


PASS 
FAIL 


X 
X 


POP 
NC 


PC 
STACK 


NC 
NC 


PE 
PL 


14 


CONT 


X 


X 


NC 


PC 


NC 


PI- 


15 


TWB 


PASS 
PASS 
FAIL 
FAIL 


= 
NOT = 

= 
NOT = 


POP 
POP 
POP 
NC 


PC 

PC . 

D 

STACK 


NC 
DEC 

NC 
DEC 


PE 
PL 
PE 
PE 



NC = No Change; DEC = Decrement 
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FIGURE 1. IDT39C10B FLOW DIAGRAMS 



Jump Zero (JZ) 




3 Cone! Jump PL (CJP) 



65 



67 

68 




6 Cond Jump Vector (CJV) 



Kit 



8 Repeat Loop, CNTR * (RFCT) 



e*\ STACK 
™) (PUSH) 



65 
66 
67 
68 




REGISTER/ 
COUNTER 



rir 



1 1 Cond Jump PL & POP (CJPP) 

STACK 
(66) (PUSH) 




14 Continue (CONT) 



1 Cond JSB PL (CJS) 
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13 Test End Loop (LOOP) 
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IDT39C10 INSTRUCTIONS 


I3- lo 


MNEMONIC 


NAME 


REG/ 
CNTR 
CON- 
TENTS 




FAIL 
LOW and CC = HIGH 




PASS 
HIGH or CC = LOW 


REG/ 
CNTR 


ENABLE 


CCEN - 


CCEN = 


Y 


STACK 


Y 


STACK 





JZ 


Jump Zero 


X 





CLEAR 





CLEAR 


HOLD 


PL 


1 


CJS 


Cond JSB PL 


X 


PC 


HOLD 


D 


PUSH 


HOLD 


K 


2 


JMAP 


Jump Map 


X 


D 


HOLD 


D 


HOLD 


HOLD 


MAP 


3 


CJP 


Cond Jump PL 


X 


PC 


HOLD 


D 


HOLD 


HOLD 


PL 


4 


PUSH 


PUSH/Cond Ld Cntr 


X 


PC 


PUSH 


PC 


PUSH 


Notel 


PL 


5 


JSRP 


Cond JSB R/PL 


X 


R 


PUSH 


D 


PUSH 


HOLD 


PL 


6 


CJV 


Cond Jump Vector 


X 


PC 


HOLD 


D 


HOLD 


HOLD 


VECf 


7 


JRP 


Cond Jump R/PL 


X 


R 


HOLD 


F 


HOLD 


DEC 


PL 


8 


RFCT 


Repeat Loop, CNTR 4 


*o 


F 


HOLD 


F 


HOLD 


DEC 


PL 


= 


PC 


POP 


PC 


POP 


HOLD 


PI 


9 


RPCT 


Repeat PL, CNTR £ 


*o 


D 


HOLD 


D 


HOLD 


DEC 


PL 


= 


PC 


HOLD 


PC 


HOLD 


HOLD 


PL 


10 


CRTN 


Cond RTN 


X 


PC 


HOLD 


F 


POP 


HOLD 


pT_ 


11 


CJPP 


Cond Jump PL & POP 


X 


PC 


HOLD 


D 


POP 


HOLD 


PL 


12 


LDCT 


LD Contr & Continue 


X 


PC 


HOLD 


PC 


HOLD 


LOAD 


PL 


13 


LOOP 


Test End Loop 


X 


F 


HOLD 


PC 


POP 


HOLD 


PL 


14 


CONT 


Continue 


X 


PC 


HOLD 


PC 


HOLD 


HOLD 


PL 


15 


TWB 


Three-Way Branch 


± 


F 


HOLD 


PC 


POP 


DEC 


PL 


= 


D 


POP 


PC 


POP 


HOLD 


PL 



NOTE: 

1. If CCEN = LOW and CC = HIGH, hold; else load. X = Don't Care 



S13-66 



IDT7M6052 4K x 80 WRITABLE CONTROL 
STORE STATIC RAM MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT71 502 DESCRIPTION 

SPC FUNCTIONAL BLOCK DIAGRAM 



| COMMAND UATA(C/D) ■ 

I 

SERIAL DATA , N (SI) ■ 

SERIAL CLOCK (SCLK) • 



o 



FF 




SPC COMMAND FORMAT 

7 4 3 



SPC Command Code 
4 bits 


SPC Register Code 
4 bits 



DATA 

DIAGNOSTIC COMMAND 
CLK SHIFT REGISTER 



DATA 
CLK 



_J[_ 



CLK SERIAL 

COMMAND DECODE STUB 



READ DATA 
LOAD PULSE 



DIAGNOSTIC DATA 
SHIFT REGISTER 



DIAGNOSTIC DATA 
TO/FROM CHIP 



MUX 



R/S 
LATCH 



MUX 



. SERIAL DATA 0UT 
(SO) 



MUX ENABLES 

■ AND REGISTER 

STROBES, ETC. 



SPC COMMAND CODES 



COMMAND 
CODE 


READ/WRITE 
FUNCTION 


ACTION 


NOTES 





Read 


Read Register 


Uses Register Select Field 


1 


Write 


Write Register 


Uses Register Select Field 


2 


Read 


Read Register and Increment Initialize Counter 


Serial RAM Read 


3 


Write 


Write and Increment Initialize Counter 


Serial RAM Write 


4-C 


- 


Reserved (No-Op) 


- 


D 


Write 


Stub Diagnostic 


Broadcast Commands 


E 


Write 


Serial Diagnostic 


Serial Commands 


F 


- 


No-Op 


Guaranteed No-Op 


SPC REGISTER CODES 


REGISTER 
CODE 


READ/WRITE 
FUNCTION 


REGISTER 


NOTES 





RAW 


Initialize Counter 


- 


1 


RAW 


RAM Output 


- 


2 


RAV 


Pipeline Register 


- 


3 


RAV 


Break Mask Register 


- 


4 


RW 


Break Data Register 


_ 


5 


FVW 


Set-up + Status Register 


Break Multiplexer, Trace Mode, etc. 


6 


Rd Only 


Y 15 -Y (Data Pins) 


Data Pins of Chip 


7 


Rd Only 


RAM Address 


Address Going into RAM 


8-F 


- 


Reserved (unused) 


- 


"> 
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REGISTERED RAM DATA FLOW BLOCK DIAGRAM 



SPR READ DATA BUS 



SERIAL 
DATA| N 



ADDRESS 



SERIAL 
DATA jt 




ttttttt — STATUS BITS 



RAM DATAqut 



PARITY 
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SET-UP REGISTER FORMAT 


BIT 


NAME 


TYPE (1) 


FUNCTION 


POWER-UP 
VALUE 


15 


CE 


RO 


Chip Enable State: NOR of All Chip Enable Pins 





14 


SOEFF 


RO 


SOE FF State: 1 = Output Enabled, = Output Disabled 





13 


SOE Pin 


RO 


SOE Pin State: 1 - High, - Low 





12 


OEPin 


RO 


OE Pin State: 1 = High, = Low 





11 


WE Pin 


RO 


WE Pin State: 1 = High, = Low 





10 


INITPin 


RO 


InFT Pin State: 1 = High, = Low 





9 


BP Compare 


RO 


Breakpoint Comparator Output: 1 = Compare Valid 





8 


BPPin 


RO 


BP Pin State: 1 = High, = Low 





7 


CS 1 Level 


R/W 


= CS! is Low Active; 1 = CSi is High Active 





6 


CS Level 


R/W 


= CS is Low Active; 1 = CS is High Active 





5 


Non-Reg High 


R/W 


Set Pipeline Register Bits 15-8 to Flow-Through Mode 





4 


Non-Reg Low 


R/W 


Set Pipeline Register Bits 7-0 to Flow-Through Mode 





3 


- 


- 


(Unused) 





2 


BC Address 


R/W 


= Breakpoint on Pipeline Register Output, 1 = Breakpoint on RAM 
Address Inputs 





1 


BC Pipelined 


R/W 


Set Breakpoint Output MUX for Pipeline FF Output 








Trace Mode 


R/W 


Set for Trace Mode: Yi5_o to Pipeline Register, Pipeline Register to RAM, 
Initialize Counter as Address, Write with Clock Pulse 






NOTE: 

1 . RO means Read Only. R/W means Read/Write. 
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IDT71502 GENERAL DESCRIPTION 

The IDT71502 Registered RAM consists of a 4K x 16-bit RAM 
plus a 16-bit pipeline register and is designed for microcode 
writable control store use. A serial shift register system, the Serial 
Protocol Channel (SPC), is included on-chip for serial load and 
read-back of the RAM data. A RAM address counter is also pro- 
vided to speed up RAM load and read-back. The SPC serial shift 
register is also configured to be used as a diagnostic register. The 
shift register can read all status conditions on the chip such as the 
RAM output, pipeline register output, data output pin state and 
RAM load/read counter value. A breakpoint comparator is 
included to support the diagnostic function. This breakpoint 
comparator can be used to detect a particular bit pattern in the 
RAM address or pipeline register outputs. 

The IDT71502 Registered RAM includes features to support 
control store applications. These include synchronous output 
enable and an initialize register for selecting the initial value of the 
pipeline register. A parity output is provided which indicates the 
parity of the contents of the pipeline register. The parity output can 
be used to provide parity check control for high-reliability systems. 

The IDT71502 Registered RAM can also be used as a trace RAM 
for recording external data. In this mode, the data I/O pins are 
inputs and data is clocked into the RAM using the Initialize register 
as the address counter. The Trace mode, in combination with the 
breakpoint comparator, allows the IDT71502 Registered RAM to 
be used as a one-chip logic analyzer. 

RAM Operation 

After power up, and in its typical operating mode, the IDT71502 
Registered RAM is set for pipelined read and direct (non-pipelined) 
write. Data may be directly written into the RAM by driving the 
address and data inputs and strobing the Write Enable input. Data 
is read from the RAM by driving the address lines and clocking the 
pipeline register. 

The RAM may also be read and written by the Serial Protocol 
Channel (SPC). This is the typical path for loading the RAM after 
power up. 

Serial Protocol Channel 

The Serial Protocol Channel (SPC) logic consists of a 16-bit data 
shift register, an 8-bit command register and clock logic consisting 
of gates and a flip-flop. A block diagram of the command decode 
logic is shown for reference. The command decode logic decodes 
and executes the command in the command shift register using 
the clock from the clock logic. The command is divided into two 
four-bit fields. The most significant four bits of the command regis- 
ter define the command to be executed: read, write, etc. The least 
significant four bits define the register to be read or written. (NOTE: 
The data to the SPC is shifted in LSB first.) 

The SPC is connected to the outside world through four wires. 
These wir es con sist of serial data in and out, a shift clock and a 
command/data line. When the command/data line is high, com- 
mands are shifted from the serial data in to the command register 
by the clock. When the command/data line is low, data is shifted 
into the data shift register by the clock. When the command/data 
line transitions from high (command) to low (data), a clock pulse is 
generated internally to the command decode logic. This pulse 
lasts from the beginning of the high-to-low transition to the next 
serial clock pulse and is used to execute the command in the 
command register. 

Two of the defined commands are Serial and Stub. These com- 
mands control a latch which determines the source of the serial 
data out in the command mode. The Serial command causes the 
data output to be taken from the last stage of the command shift 



register. This is the normal operating mode, where all the shift reg- 
isters in a system are connected into one long shift register. The 
SPC logic in the IDT71502 is automatically set to the Serial mode 
by power up. The Stub command sets the latch and causes the se- 
rial output data to be taken from the serial input. In this mode, the 
serial data is passed directly from one chip to the next so that all 
command registers have the same data at their serial inputs. This 
allows a broadcast mode where all command registers in a system 
can be loaded with the same command at the same time. 

RAM Load/Readback Logic 

The RAM write pulse is generated by an internal one-shot trig- 
gered by the clock. Data is written into the RAM immediately 
following pipeline register load and the Initialize Counter is incre- 
mented by the trailing edge of the write pulse. Using an internally 
generated write pulse makes RAM writing independent of clock 
high and lowtimes. Atiming diagram of the RAM clocking is shown 
in the Trace Mode Clock Timing Diagram (Figure 5). 

A detailed block diagram of the IDT71502 Registered RAM, 
showing the various internal registers and the load and readback 
paths, is shown in the Registered RAM Data Flow Block Diagram. 
In addition to the logic shown in the Functional Block Diagram on 
the first page of the data sheet, there is an Initialize Counter for 
loading and initializing the RAM, Break Data and Mask registers for 
the Breakpoint Comparator and multiplexers at the input to the 
Pipeline register for allowing data from the data I/O pins to be 
clocked into the Pipeline register in the Trace mode before being 
written into the RAM. The data flow block diagram also shows the 
various multiplexers for routing data for breakpoint and readback 
use. 

Initialize Counter 

The Initialize Counter provides the initial address to the RAM af- 
ter reset of the part. A pulse applied to the Initialize pin causes the 
Initialize Counter to be gated to the RAM address and the RAM data 
to be preset into the pipeline register. This provides an initial value 
in the pipeline register before the first clock pulse arrives. The 
Initialize Counter can be reset to zero at power up of the chip and 
can be loaded with a value other than zero by the SPC. Once 
loaded with a value by the SPC, this value is used in further chip 
reset operations. 

Set-up Register 

The Set-up Register is a 1 6-bit register used to set the chip oper- 
ating mode and to read back chip operating status conditions. A 
command word written into the Set-up Register sets 7 latches 
which control the chip operating conditions. Reading the Set-up 
Register provides the current status of these 7 latches and various 
other signals on the chip. At power up, the 7 latches are cleared to 
zero and the Initialize counter is cleared to zero. The format of the 
Set-up Register is shown in the Set-up Register Format table. 

The Set-up Register has 7 latches which determine the operat- 
ing mode of the. chip. These are CS 1t CS , Non-Reg High, Non- 
Reg Low, BC RAM, Break Pipe and Trace. The CS, and CS bits 
determine the polarity of the CS, and CS chip enables. The Non- 
Reg High and Low bits set the upper and lower bytes of the Pipeline 
Register to a flow-through mode, respectively. The BC RAM bit 
determines the source of the data for breakpoint comparison, 
either the Pipeline Register or the RAM address. The Break Pipe 
latch switches the breakpoint pin multiplexer from the comparator 
to the buffer flip-flop. The trace latch sets the chip into the Trace 
mode. 
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Power Up State 

Power up is defined as taking Vcc from below 1.0 volts to 
5.0 volts nominal. This generates power up reset, an internal signal 
which resets several registers on the chip. After power up, the 
IDT71502 is in the following state: 

• Set-up Register cleared to zero 

• Initialize Counter cleared to zero 

• Breakpoint Mask Register cleared to equal (Breakpoint output 
high) 

• SOE Flip-Flop cleared to outputs off 



Note that taking Vcc from 5.0 volts to 2.0 volts and back to 
5.0 volts will not cause power up reset. 

Set-up Register: Programmable Chip Enable 

The chip enable function is programmable by bits in the Set-up 
Register. The logic for this is shown in Figure 1 . The bits in the Set- 
up Register define the active state of each chip enable: high or low. 
This allows up to four RAMs to be cascaded in depth with no 
external decoders required {16K x 16 bits of RAM). 
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Figure 1. Chip Enable Logic Block Diagram 
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Set-up Register: Non-Registered Outputs 

Two bits of the Set-up Register, Non-Reg Hi and Non-Reg Lo, 
can be set to cause the Pipeline Register bits 15-9 and 7-0, respec- 
tively, to be set to the flow-through mode. In the flow-through 
mode, both latches of the register are open and the register acts 
like a simple buffer with its output following its input. This allows the 
user to have some non-registered bits in microcode applications. 
The output circuit con sisting of the Pipeline Register, the Synchro- 
nous Output Enable (SOE), and the Output Enable (OE), has 
some special logic to support this mode, as shown in Figure 2. 



Also, activating the Initialize pin causes the Pipeline Register to be 
put in the flow-through mode. Figure 2 shows the Pipeline Register 
as two latches operated in the MASTER/SLAVE configuration. The 
clock input will cause the latch pair to work as a register. If the In- 
itialize pin is activated, both registers will be placed in the flow- 
through mode by the OR gates. Also, if either Non-Reg bit is set, its 
corresponding 8-bit portion of the register will be placed in the 
flow-through mode. 
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Figure 2. Output Logic Block Diagram 



When in the flow-through mode, the output enable flip-flop for 
that half must also be in the flow-through mode for external chip 
expansion to work properly. A non-registered RAM bit must be en- 
abled by a non-registered output enable, while a registered bit 



must be enabled by a synchronous output enable. This is done by 
using the no n-regi stered bit to control a multiplexer which selects 
between the SOE flip-flop input and output as the source of the 
output enable. 
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Figure 4. Trace Mode Sequence Timing Diagram 
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Figure 5. Trace Mode Clock Timing Diagram 
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Parity Output 

The Parity Output pin is generated from a 16-bit parity tree, as 
shown in the Parity Tree Logic Block Diagram (Figure 6). Even par- 
ity is used. Parity is generated on the contents of the Pipeline Reg- 
ister. The parity output driver is three-state and is enabled by the 
SOE Flip-Flop to allow depth expansion of the parity output. 

The Parity Output always reflects the parity of the registered 
value. Additional flip-flops and multiplexers are included in the 



parity tree to cover the case of non-registered outputs. If one or 
both bytes of the Pipeline Register are set to the Non-Registered 
mode, a flip-flop pipeline delay Is added to the corresponding byte 
parity chain to make the result of that byte parity calculation the 
same as if the Pipeline Register was not in the Non-Pipelined 
mode. 
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Figure 6. Parity Tree Logic Block Diagram 
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ORDERING INFORMATION 



IDT 



xxxx 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



CK 



25 

35 
45 
55 



-\ 7M6052 



Commercial (0°Cto +70°C) 
Military (-55°C to +125°C) 
Semiconductor components 
compliant to MIL-STD-883, 
Class B 

Ceramic QIP 

Commercial Only 



Speed in Nanoseconds 



Standard Power 

4K x 80 w/Sequencer 



m 
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IDT7MB2001S 



FEATURES: 

• First-In/First-Out memory module 

• Asynchronous and simultaneous read and write 

• Configurable as 8K x 36 or 16K x 18 unidirectional or 8K x 18 
bidirectional FIFO 

• Multiple status flags: Full, Empty 

• Ultra-high-speed: 40ns access time 

• Fully expandable by both word depth and/or bit width 

• Dual-port zero fall-through time architecture 

• Available in high-density 108-pin quad in-line FR-4 package 

DESCRIPTION: 

The IDT7MB2001 is a FIFO module that consists of eight 
IDT72041s (4K x 9). The IDT72041 is a dual-ported memory that 



utilizes a special first-in/first-out algorithm that loads and empties 
data on a first-in/first-out basis. 

The IDT7MB2001 is user-configurable in three modes: 

- An 8K x 36 unidirectional FIFO, or 

- A 16K x 18 unidirectional FIFO, or 

- An 8K x 18 bidirectional FIFO. 

In ail three modes, the module offers two flags, Full and Empty, 
to prevent data overflow and underflow. Expansion logic of the 
IDT72041s allows wider and/or deeper FIFOs to be created using 
multiple devices without external logic. 

The module also allows asynchronous and simultaneous read 
and write operations. The dual-port RAM array allows zero fall- 
through time and a ninth bit is provided for every byte to store 
parity. 

Access time is as fast as 40ns. The module is offered in a high- 
density 108-pin quad in-line package. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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FUNCTIONAL BLOCK DIAGRAM (Continued) 
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PIN CONFIGURATION 
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NOTE: 

1 . For module dimensions, please refer to module drawing M27 
in the packaging section. 
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TRUTH TABLES 

TABLE I -RESET AND RETRANSMIT 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


RT 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


Reset 





X 





Location Zero 


Location Zero 





1 


Read/Write 


1 


1 





Increment (1) 


Increment (1) 


X 


X 



NOTE: 

1 . Pointer will increment if flag is high. 



TABLE II -RESET AND FIRST LOAD TRUTH TABLE 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 








MODE 


INPUTS 


INTERNAL STATUS 


OUTPUTS 


RS 


FL 


XI 


Read Pointer 


Write Pointer 


EF 


FF 


Reset-First Device 








(1) 


Location Zero 


Location Zero . 





1 


Reset all Other Devices 





1 


(1) 


Location Zero 


Location Zero 





1 


Read/Write 


1 


X 


(1) 


X 


X 


X 


X 



NOTE- 

1 . XI is connected to X(5 of previous device for depth expansion. 

RS = Reset Input, FE= First Load, EF = Empty Flag Output, FF = Full Flag Output, XT = 



Expansion Input. 



PIN DESCRIPTIONS 



SYMBOL 


NAME 


I/O 


DESCRIPTION 


D0-D8 


Inputs 




Data inputs for 9-bit wide data. 


RS 


Reset 




When RSisset low, internal READ and WRITE pointers are set to the first location of the RAM array,, HF and FF go 
high, and_AEF and EF go low. A reset is required before an initial WRITE after power-up. R and W must be high 
during RS cycle. 


W 


Write 




When WRITEjs low, data can be written into the RAM array sequentially, independent of READ. In orderfor WRITE 
to 1 be active, FF must be high. When the FIFO is full (FF-low), the internal WRITE operation is blocked. 


R 


READ 




When READ is low, data can be read from the RAMarray sequentially, independent of WRITE. In orderfor READ to 
be active, EF must be high. When FIFO is empty (EF-low), the internal READ operation is blocked and O0-Q8 are in 
a high impedance condition. 


FL 


First Load 




In the depth expansion configuration, "FL-low indicates the first activated device. 


XI 


Expansion In 




In the single device configuration, Xils grounded. In depth expansion or daisy chain expansion, Xi is connected to 
XO (expansion out) of the previous device. 


OE 


Output Enable 


I 


When OE is set low, the parallel output buffers receive data from the RAM array. When OE is set high, parallel 
three-state buffers inhibit data flow. 


FF 


Full Flag 





When FF goes low, the device is full and further WRITE operations are inhibited. When FF is high, the device is not 
full. 


EF 


Empty Flag 





When EF goes low, the device is empty and further READ operations are inhibited. When EF is high, the device is 
not empty. 


XO 


Expansion Out 





In the depth expansion configuration (XO connected to Xi of the next device), a pulse is sent from XO to XI when 
the last location in the RAM array is filled. 


Q0-Q8 


Outputs 





Data outputs for 9-bit wide data. 



EE1 
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ABSOLUTE MAXIMUM RATINGS (t) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto +70 


°C 


Tbias 


Temperature Under Bias 


-55 to +125 


°C 


TsTG 


Storage Temperature 


-55 to +125 


°c 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING 
CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Commercial 
Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V 1 > 


Input High Voltage 
Commercial 


2.0 


- 


- 


V 


V 1) 


Input Low Voltage 
Commercial 


- 


- 


0.8 


V 



NOTE: 

1. 1 .5V undershoots are allowed for 10ns once per cycle. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5.0V ±10%, T A » 0*C to +70°C) 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



SYMBOL 


PARAMETER 


COMMERCIAL 
MIN. TYP. MAX. 


UNIT 


l 1L d> 


Input Leakage Current (Any Input) 


-5 - 5 


uA 


"0L (2) 


Output Leakage Current 


-10 - 10 


uA 


Vqh 


Output Logic "1" Voltage Iout- -2mA 


2.4 


V 


Vol 


Output Logic "0" Voltage l 0UT = 8mA 


0.4 


V 


lcci< 3 > 


Average V^ Power Supply Current 


600 960 


mA 


'CC2< 3 > 


Average Standby Current (E = W = R5T - FL/RT = V,^ 


64 96 


mA 


Icc3< 3 > 


Power Down Current (All Input *= V^ = -0.2V) 


■ - 64 


mA 



NOTES: 

1 . Measurements with 0.4 < vj N < V^uj. 

2. R>Mh.0.4<V out <Vcc 

3. Ice measurements are made with outputs open. 
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CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETER™ 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


V IN =0V 


15 


PF 


Cout 


Output Capacitance 


v 0UT = ov 


25 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



AC ELECTRICAL CHARACTERISTICS * 

(Commercial: Vcc= 5.0V ±10%, T A = 0°Cto +70°C) 



SYMBOL 


PARAMETER 


7MB2001S40 
MIN. MAX. 


7MB2001S50 
MIN. MAX. 


7MB2001S60 
MIN. MAX. 


7MB2001S70 
MIN. MAX. 


7MB2001S85 
MIN. MAX. 


UNIT 


tRC 


Read Cycle Time 


50 


65 


75 


85 


105 


ns 


t A 


Address Access Time 


40 


50 


60 


70 


85 


ns 


*RR 


Read Recovery Time 


10 


15 


15 


15 


20 


ns 


t RPW (2) 


Read Pulse Width 


40 


50 


60 


70 


85 


ns 


t0E 


Output Enable to O/P Valid 


20 


25 


30 


30 


30 


ns 


tou< 3 > 


Output Enable to O/P in Low Z 

















ns 


t0H2 (3) 


Output Disable to O/P in High Z 


20 


25 


30 


30 


30 


ns 


*WC 


Write Cycle Time 


50 


65 


75 


85 


105 - 


ns 


twPWt 2 ) 


Write Pulse Width 


40 


50 


60 


70 


85 


ns 


*WR 


Write Recovery Time 


10 


15 


15 


15 


20 


ns 


tos 


Data Set-up Time 


20 


30 


30 


30 


40 


ns 


*DH 


Data Hold Time 





5 


5 


10 


10 


ns 


tRSC 


Reset Cycle Time 


50 


65 


75 


85 


105 


ns 


t RS < 2 > 


Reset Pulse Width 


40 


50 


60 


70 


85 


ns 


*RSR 


Reset Recovery Time 


10 


15 


15 


15 


20 


ns 


*RSF 


Reset to Empty Flag Low, 
Full Flag High 


50 


65 


75 


85 


105 


ns 


*REF 


Read Low to Empty Flag Low 


40 


50 


60 


70 


85 


ns 


*RFF 


Read High to Full Flag High 


- 40 


50 


60 


70 


85 


ns 


*wef 


Write High to Empty Flag High 


40 


50 


60 


70 


85 


ns 


*WFF 


Write Low to Full Flag Low 


40 


50 


60 


70 


85 


ns 



NOTES: 

1. Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 



5V 



+ 5V 



Dout- 



680Q 



D 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1, 2, and 3 



1.1K 
30pF* 



Dout , 



255Q • 



480O 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 
(for t 0LZ ,t 0H z) 



m 



* Includes jig and scope capacitances. 
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R5 



W 




EF 



FF 



SBSKW 



*RSF ' 



kkk xxxxxxxxxxxxxxxxxxxxxxxxv 



(xxxxxxxxxxxxxxxxxxxyxxxxxx? 



NOTES: 

1 . EF and FF may change status during Reset, but flags will be valid at t RSC . 

2. W and R = V H around the rising edge of R3. 

Figure 3. Reset 
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Figure 4. Asynchronous Write and Read Operation 
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W 



FF 




Figure 5. Full Flag From Last Write to First Read 
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Figure 6. Empty Flag From Last Read to First Write 
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Figure 7. Output Enable Timings 
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ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 



Commercial (0°Cto +70°C) 



QIP (Quad in-line package) 



60 \ Speed in Nanoseconds 

70 *" 

85 J 



-J S Standard Power 

-| 7MB2001 8K x 36 FIFO Module 
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FEATURES: 

• First-in/First-out memory module 

• Asynchronous and simultaneous read and write 

• 36-bit data bus on one side; 9-bit data bus on other side 

• All logic required for conversion between 36 and 9-bit buses 
included on board 

• 4K x 36-bit to 16K x 9-bit deep 

• Selectable LSB or MSB first on 9-bit side 

• Bidirectional 

• Latching transceiver for LS 8 bits between the two buses 

• Total cycle time 45ns 



DESCRIPTION: 

This module is a FIFO that has up to 8 IDT72041s (4K x 9) on 
board. The module is bidirectional with 4K x 36 transforming to 1 6K 
x 9 on one side and back to 4K x 36 on the other side. All logic nec- 
essary to control the conversion between 36 and 9 bits is included 
on the module. 

On the 9-bit side, there is a DIRN pin which determines whether 
the 36 bits of data is presented to the 9-bit side's most significant 
byte first or least significant byte first and, conversely, whether the 
9-bit side data is being entered MSB or LSB first. 

Included on-board is an 8-bit transceiver with separate latch 
enables for each side to allow the passing of status between the 
buses. 

The module is packaged on a 92 pin FR-4 substrate occupying 
less than 4 square inches of board space. 
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PIN CONFIGURATION 



GND 


1 


37 


GND 


Vcc 


72 


36 


l/OLo 


2 


38 


0~ETR 


0ERT 


71 


35 


l/OLi 


3 


39 


UETE 


EERE 


70 


34 


l/OL 2 


4 


40 


I/OL3 


l/OR 5 


69 


33 


I/OL4 


5 


41 


l/OL 5 


l/OR 3 


68 


32 


l/OL 6 


6 


42 


l/OL 7 


GND 


67 


31 


l/OL 8 


7 


43 


I/OL9 


l/ORo 


66 


30 


I/OL10 


8 


44 
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65 


29 
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45 
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28 
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53 
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PIN DESCRIPTIONS 



NOTE: 

1 . For module dimensions, please refer to module drawing M25 in the 
packaging section. 



SIGNAL NAME 


DESCRIPTION 


Vcc 


Power 


GND 


Ground 


l/OL 


36 bit I/O bus 


l/OR 


9 bit I/O bus 


FULL 


FIFO Full Flag 


EMPTY 


FIFO Empty Flag 


WRITE 


Write Enable 


READ 


Read Enable 


0E 


Output Enable 


OELR 


Transceiver Output Enable (L - R) 


OERL 


Transceiver Output Enable (R - L) 


LELR 


Transceiver Latch Enable (L - R) 


LERL 


Transceiver Latch Enable (R - L) 


DIRN 


LSB/MSB Selection on 9 bit side 


RESET 


System Reset 
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IDT7MB2002 4Kx 36 TO 9 BIFIFO 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with 
Respect to GND 


-0.5 to 7.0 


V 


T A 


Operating Temperature 


0to+70 


°c 


Tbias 


Temperature Under Bias 


-55 to +125 


°c 


T STG 


Storage Temperature 


-55 to +125 


°c 


•out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%, T A = 0°C to +70°C) 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


50V ±10% 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Commercial Supply 
Voltage 


4.5 


5 


5.5 


V 


GND 


Supply Voltage 











V 


V,h< 1 > 


Input High Voltage 
Commercial 


2 


- 


- 


V 


V IL (D 


Input Low Voltage 
Commercial 


- 


- 


0.8 


V 



NOTE: 

1 . 1 .5V undershoots are allowed for 10ns once per cycle. 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


Jli left 


Leakage Current Left 


-10 


10 


uA 


•li right 


Leakage Current Right 


-40 


40 


PA 


•cci 


Ave. Vcc Supply Current 


- 


6800) 


mA 


ICC2 


Ave. Standby Current 


~ 


130 


mA 


'cC3 


Power Down Current 


- 


90 


mA 


VoH 


Output High Voltage l 0H = -2mA 


2.4 


- 


V 


v 0L 


Output Low Voltage l 0L = -8mA 


- 


0.4 


V 



NOTE: 

1 - 'cci = 780mA at 45ns. 



CAPACITANCE (T A = +25°c,f = i.omhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


15 


PF 


Cqut 


Output Capacitance 


V 0UT = 0V 


25 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



El 
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IDT7MB2002 4K X 36 TO 9 BIFIFO 








COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%. T A = 0°C to +70°C) 


SYMBOL 


PARAMETER 


7MB2002S45 
MIN. MAX. 


7MB2002S60 
MIN. MAX. 


7MB2002S75 
MIN. MAX. 


7MB2002S90 
MIN. MAX. 


7MB2002S130 
MIN. MAX. 


UNIT 


READ CYCLE 


u 


Frequency Shift 


18 


13 


11 


9 


7 


MHz 


*RC 


Read Cycle time 


55 


75 


90 


110 


150 


ns 


t A 


Access Time 


.45 


60 


75 


90 


130 


ns 


*RR 


Read Recovery Time 


10 


15 


15 


20 


20 


ns 


*RPW 


Read Pulse Width 


45 


60 


75 .. - 


90 


130 


ns 


*DV 


Data Valid from Read Pulse High 


5 


5 


5 


5 


5 


ns 


*REF 


Read Low to Empty Flag Low 


45 


60 


75 


75 


75 


ns 


*RFF 


Read High to Full Flag High 


45 


60 


75 


75 


75 


ns 


*RLZ 


Read Low to Data Low Z 


5 


10 


10 


10 


10 


ns 


l RHZ 


Read High to Data High Z 


30 


40 


40 


40 


40 


ns 


WRITE TIMING 


two 


Write Cycle Time 


55 


75 


90 


110 


150 


ns 


t W pw 


Write Pulse Width 


45 


60 


75 


90 


130 


ns 


*wr 


Write Recovery Time 


10 


15 


15 


20 


20 


ns 


*DS 


Data Set-up Time 


20 . - 


32 


32 


42 


42 


ns 


*DH 


Data Hold Time 





5 


10 


10 


10 


ns 


*WEF 


Write High to Empty Flag High 


45 


60 


75 


75 


75 


ns 


*WFF 


Write Low to Fall Flag Low 


45 


60 


75 


75 


75 


ns 


RESET TIMING 


*rsc 


Reset Cycle Time 


50 


70 


85 


105 


145 


ns 


*RS 


Reset Pulse Width 


40 


55 


70 


85 


125 


ns 


*RSS 


Reset Set-up Time 


40 


55 


70 


85 


125 


ns 


*RSR 


Reset Recovery Time 


10 


15 


15 


20 


20 


ns 


*OHZ 


0~E High to Data High Z 


23 


31 


40 


40 


40 


ns 


toLZ 


0E~ Low to Data Low Z 


23 


31 


40 


40 


40 


ns 


t0E 


UE Low to Valid Data 


26 


36 


50 


50 


50 


ns 


*RSF 


Reset Empty/Full Flag 


55 


75 


90 


110 


150 


ns 
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IDT7MB2002 4Kx 36 TO 9 BIFIFO 



COMMERCIAL TEMPERATURE RANGE 



RS 



"^_ 



w mffls ^ 



EF 



FF 



*RSC 



7 € 



BEEE8F 



^ *RSR ^ 



*RSF ' 



XXX) OOOOOOO0OOOOOOOOOOOOOOQOCgC 



^mMmmmmwmmmm 



\- 



NOTES: 

1. EF and FF may change status during Reset, but flags will be valid at t RSC . 

2. W and R = V H around the rising edge of R5. 



Figure 1. Reset 



Qo -Qa 



^J 



tj i 



-£— ~\2 



^ *RPW " 



DATA OUT VALID 



-j c 



A 



DATA OUT VALID 



W 



Dn -D fl 



*WR 



f 



~\- 



f 



( 



DATA IN VALID 



*DH-« 



y — c 



DATA IN VALID 



> 



Figure 2. Asynchronous Write and Read Operation 
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IDT7MB2002 4K X 36 TO 9 BIFIFO 



COMMERCIAL TEMPERATURE RANGE 




Figure 3. Full Flag from Last Write to First Read 



W 



EF 



DATA OUT 



LAST READ 



IGNORED 
READ 



IrEF 



<©<WUD>g2- 



FIRST WRITE 



*WEF 



ADDITIONAL 
WRITES 



\ /~ 



FIRST READ 



-^X^£>0— 



Figure 4. Empty Flag from Last Read to First Write 



OE" 



Qo-8 



\ 



<*- — ► 




VALID 
DATA 



*OHZ 



Figure 5. Output Enable Timing 
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COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 & 2 



DATAqut - 



680 - 



5V 
I-1.1K 

i 30pF* 



+5V 
>480 



DATAqut ■ 



255? 



t 5 P F * 



Figure 1. Output Load 

* Includes jig and scope capacitances, 



Figure 2. Output Load 
(for t 0LZ ,t Hz) 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 



45 
60 
75 
90 
130 



Commercial (0°Cto +70°C) 
QIP. (Quad In-Line package) 

Speed in Nanoseconds 
Standard Power 



-| 7MB2002 36 to 9 



EE1 
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2(16Kx16)CMOS 
STATIC RAM FR-4 
DIP MODULE 



IDT 7MB4009 



FEATURES: 

• High Density 51 2K 2(1 6K x 16) Static RAM Module 

• Cost effective surface mount components mounted on an 
epoxy laminate (FR-4) substrate 

• Packaged in a 44 pin 600 mil wide DIP 

• 20ns access time 

• Common data and address pins for both banks of RAM 
resulting in increased density 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL compatible 



DESCRIPTION: 

The IDT7MB4009 is a 512K 2(16K x 16) high-speed static RAM 
module constructed on an epoxy laminate surface using 8 
IDT7198 16K x 4 static RAMs packaged in surface mount pack- 
ages. Extremely fast speeds can be obtained by using RAMs 
fabricated in IDT's high performance, high reliability CEMOS™ 
technology. 

The IDT7MB4009 is organized as 2 separate banks of 16K x 16 
RAM with common address and data pins to minimize the module 
size. The IDT7MB4009 is packaged in a 44pin 600 mil wide DIP, 
packing 51 2K of fast memory in 1.8 square inches. 

The IDT7MB4009 is available with access time as fast as 20ns, 
with maximum power consumption of 4.2W. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



GND 


1 


44 


D(0) 


2 


43 


DO) 


3 


42 


D(2) 


4 


41 


D(3) 


5 


40 


D(4) 


6 


39 


D(5) 


7 


38 


D(6) 


8 


37 


D(7) 


9 


36 


D(8) 


10 


35 


GND 


11 M8< 1 > 34 


C$1 


12 


33 


GET 


13 


32 


D(9) 


14 


31 


D(10) 


15 


30 


D(11) 


16 


29 


D(12) 


17 


28 


WEU 


18 


27 


D(13) 


19 


26 


D(14) 


20 


25 


D(15) 


21 


24 


Vcc 


22 


23 



Vcc 
B A1(0) 

bZai(1) 

B A2(0) 

B_A2(1) 

WET 

A(2) 

A(3) 

A(4) 

A(5) 

A(6) 

C"52~ 

CE2 

Vcc 

A(7) 

A{8) 

A(9) 

A(10) 

A(11) 

A(12) 

A(13) 

GND 



NOTE: 

1. For module dimensions, please refer to module 
drawing M8 in the packaging section. 



DATA (0-15) - 
ADDR(2-13)- 
BURSTADDR1 " 
(0-1) 



WEED" 
C"31 
C~E1 



7198 
16Kx4 



BURSTADDR2 - 
(0-1) 



7198 
16Kx4 



C"3"2- 




WEBT 



PIN NAMES 


A (2-13) 


Addresses 


BA1 (0-1) 


Burst address, Bank 1 


BA2 (0-1) 


Burst address, Bank 2 


D (0-15) 


Data Inputs/Outputs 


WEO 


Write Enable, Upper 


WEE 


Write Enable, Lower 


U51.2 


Chip Select 


GE1,2 


Output Enable 


GND 


Ground 


Vcc 


Power Supply 



CEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT7MB4009 2(16Kx16) CMOS 
STATIC RAM FR-4 DIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


-55 to +125 


°C 


T BIAS 


Temperature Under Bias 


-65 to +135 


°C 


T*STG 


Storage Temperature 


-65 to +150 


°C 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Ground 











V 


. V .H 


Input High Voltage 


2.2 


- 


6.0 


V 


Vil 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V| L = -3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V ±10% 



DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ±10%,T A = 0°Cto +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


COMMERCIAL 
MIN. MAX. 


UNIT 


l L 


Input Leakage Current (Address & Control) 


Vcc = Max.; V, N = GND to V cc 


40 


uA 


"u 


Input Leakage (Data) 


Vcc = Max- V tN = GND to V cc 


10 


uA 


Ilo 


Output Leakage 


Vcc = Max.. C5 = V )H , Vout = GND to Vcc 


10 


uA 


Vol 


Output LOW Voltage 


V C c = Min - 'OL = 8mA 


0.4 


V 


Voh 


Output HIGH Voltage 


Vcc = Min., Iql = -4mA 


2.4 


V 


•cci 


Operating Current 


F = O, C3 = V, L 

Vcc = Max - Output Open 


- 620 


mA 


'CC2 


Dynamic Operating Current 


Vcc ^Max.iUS-^f^f^ 
Output Open 


760 


mA 


'sB 


Standby Supply Current 


C5 = V lH 


440 


mA 


'SB1 


Full Standby Supply Current 


C"3 £ Vcc -0-2V 

V, N ^ Vcc -0.2V or ^ 0.2V 


120 


mA 



EE1 
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IDT7MB4009 2(1 6K x 16) CMOS 
STATIC RAM FR-4 DIP MODULE 












COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: V cc = 5.0V ±10%, T A = 0°C to +70°C) 


SYMBOL 


PARAMETER 


7MB4009S20P 
MIN. MAX. 


7MB4009S25P 
MIN. MAX. 


7MB4009S35P 
MIN. MAX. 


7MB4009S45P 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


20 


- 


25 


- 


- 


- 


- 


- 


ns 


*AA 


Address Access Time 


- ' 


20 


- 


25 


- 


- . 


- 


- 


ns 


*acs 


Chip Select Access Time 


- 


20 


- 


25 


- 


- 


- 


- 


ns 


tcLZ1,2< 1 ' 


Chip Select to Output in Low Z 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


t E 


Output Enable to Output Valid 


- 


15 


- 


15 


- 


20 


- 


25 


ns 


toLzO) 


Output Enable to Output in Low Z 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


tcHZ 0) 


Chip Select to Output in High Z 


. - ' 


10 


- 


12 


- 


15 


- 


15 


ns 


t HZ (D 


Output Disable to Output in High Z 


- 


10 


- 


15 


- 


15 


- 


15 


ns 


*OH 


Output Hold from Address Change 


5 


■- 


5 


- 


5 


- 


5 


- 


ns 


t PU (D 


Chip Select to Power Up Time 





■ - 





- 





- 





- 


ns 


t PD < 1 > 


Chip Deselect to Power Down Time 


- 


20 


- 


25 


- 


35 


- 


45 


ns 


WRITE CYCLE 


twc 


Write Cycle Time 


18 


- 


20 


- 


30 


- 


40 


- 


ns 


*cw 


Chip Select to End of Write 


18 


- 


20 


- 


30 


- 


40 


- 


ns 


W 


Address Valid to End of Write 


18 


- 


21 


- 


32 


- 


42 


- 


ns 


tAS 


Address Set Up Time 





_ 


1 


- 


2 


- 


2 


- 


ns 


*WP 


Write Pulse Width 


17 


- 


20 


25 


- ' 


35 


- 


ns 


*WR 


Write Recovery Time 





- 





- 





- 





- 


ns 


twHZ, 


Write Enable to Output in High Z 


- 


7 


- 


8 


- 


10 


- 


15 


ns 


tow 


Data to Write Time Overlap 


- 


10 


14 


- 


16 


- 


20 


- 


ns 


tDH 


Data Hold from Write Time 





- 





- 





- 





- 


ns 


t ow 0) 


Output Active from End of Write 


5 


- 


5 


- 


5 


- 


5 


- 


ns 



NOTE: 

1 . This parameter guaranteed, but not tested 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA 0UT - 



255Q 



+ 5V 
<4SQQ 



f 30pF* 



DATA om - . 



255Q 



+ 5V 



480Q 
t 5 P F * 



Figure 1 . Output Load 

* Including scope and jig. 



Figure 2. Output Load 
(for t CL21i2 , t OLZ , t CHZ12 ,t 0HZ , 
t ow and t WHZ ) 
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IDT7MB4009 2(16Kx 16) CMOS 
STATIC RAM FR-4 DIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



>£ 



« NNNWWX j 



BSi.B52 \\W\i 



DATA- 



" *fA 71 'f^l 79 <" ~ 



KXX 



3C 



VZZZZZZZZZ2. 



ZZZZZZZZZZZZk 



XE>- 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1.2,4) 



ADDRESS 



DATA- 



>c 



xxxx 



><: 



:x 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ' 3 ' 4) 
cSi . c~s~2 ^ ^ 



DATA 0UT - 

Vcc SUPPLY 'cc _ 
CURRENT l SB - 



- *CL71 *CI7?' 5 '- 



"Jf 



<xxyc 



^ 



y 



^k. 



NOTES: 

1 . WE* is High for Read Cycle. 

2. Device is continuously selected. C~S~ ^ = V Itj C~S~ 2 = v il- 

3. Address valid prior to or coincident with C~5 ^ and or C~3~ 2 transition low. 

4. 0~E = V )L . 

5. Transition is measured ±200mV from steady state. 
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IDT7MB4009 2(1 6Kx 16) CMOS 
STATIC RAM FR-4 DIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) ' 23,7) 

<* : *WC : : ►( 



ADDRESS 



0~E 



C5i.CS2 



X 



x 



V 



*AS-> 



WE 



DATA. 



DATA 0UT 



■t wp f7)- 



\ 



-twHZ^H 



< 



} 



y 



X 



v 

< t ow < e > — ► 



cz> 



c 



y 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) <1,2,3,5,a) 

<4 — *wc ^ 



ADDRESS 



C~5~1.C3 2 



X 



X 



\ 



-*«8-^ 



WE 



DATA, N 



X 



X 



X 



c 



} 



NOTES: 

1. WE, US^ or C~S~ 2 must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low C~3" 1 , a low C~S 2 . and a low WE. 

3. t WP is measured from the earlier of C~S~i , C~S~2 or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS" low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state. 

7. If 0~E is low during a WE controlled write cycle, the write pulse width must be the greater of t WP or {Xwhz + fc»w) to a,,ow tne ^° drivers turn off and data to be 
placed on the bus for the required to W If Ofc is high during a WE controlled write cycle, this requirement does not" apply and the write pulse can be as short as 
the specified tw P . 

8. 0"E = V IH . 
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IDT7MB4009 2(1 6Kx 16) CMOS 
STATIC RAM FR-4 DIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



CAPACITANCE (T A -+25°c,f ~ lomhz) 



SYMBOL 


PARAMETER 


CONDITIONS 


TYP. 


UNIT 


C|N ADDR 


Input Capacitance 


v lN =ov 


- 


PF 


Cqut 


Output Capacitance 


V 0UT = OV 


20 


PF 



NOTES: 

1 . This parameter is measured at characterization but not tested. 
2 C| NDATA =20pF. 



TRUTH TABLE 



MODE 


S5T 


£5? 


UET 


SE2 


UEBo" 


DEBT 


OUTPUT 


POWER 


Standby 


H 


H 


X 


X 


X 


X 


High Z 


Standby 


Read 


L 


H 


L 


X 


H 


H 


Dour BA (1) 


Active 


Read 


L 


H 


H 


X 


H 


H 


HighZ 


Active 


Read 


H 


L 


X 


L 


H 


H 


Dour BA (2) 


Active 


Read 


H 


L 


X 


H 


H 


H 


HighZ 


Active 


Write 


L 


H 


X 


X 


L 


H 


D IN BA(1)D(0-7) 


Active 


Write 


L 


H 


X 


X 


H 


L 


D, N BA(1)D(8-15) 


Active 


Write 


H 


L 


X 


X 


L 


H 


D IN BA(2)D(0-7) 


Active 


Write 


H 


L 


X 


X 


H 


L 


Din BA(2)D(8-15) 


Active 


Write 


L 


H 


X 


X 


L 


L 


D| N BA(1)D(0-15) 


Active 


Write 


H 


L 


X 


X 


L 


L 


D IN BA(2)D(0-15) 


Active 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank ( 


Commercial (0°Cto +70°C) 


P 


3 lastic DIP 


* 
20 
25 
35 
45 J 


Speed in Nanoseconds 


S I 


Standard Power 


7MB4009 I 


3ual(16Kx16) 



m 
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128KX 16 SHARED 
PORT RAM 



PRELIMINARY 
IDT 7MB6036 



FEATURES: 

• Fully asynchronous operation from either port 

• Versatile control for write: separate write control for lower 
and upper byte for each port 

• On-board port arbitration and multiplexing logic by custom 
FCT chip set 

• Master/Slave control for expanding width 

• BUSY output flag 



DESCRIPTION: 

The Shared Port RAM provides two ports with separate control, 
address and Data I/O pins that permit independent access for 
reads or writes to any location in the 128 K x 16 memory array. The 
Master/Slave input allows the module to be used as a master with 
one or more slaves. 

ARBITRATION: 

In the Master Mode, the Shared Port RAM arbitrates 
asynchronously between the left and right ports on the leading 
edge of the left and right CS inputs. The first to arrive is granted 
exclusive access to the RAM array for as long as its CS is asserted. 
If b oth po rts attempt simultaneous access, the losing port will have 
its BUSY asserted until the winning port completes it access, at 
which time the second port will be granted access to the RAM 
array. 



FUNCTIONAL BLOCK DIAGRAM 
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ARBITRATION AND CONTROL 




i n^r » 




I fv^TT ^ 




L R/W »> 




L A(15) ^ 








L B"5Y^ 






(LVRJN) 




^ ► 
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L_A(0:14) 






ADDR 
MUX 
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L_D(0:7) 
L_OEL 

L_D(8:15) 
LJ5EO 




DATA 
MUX 


-* 




fc- 
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r -i 
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RAM ARRAY (8 x IDT71256) 





LVROUT 
SEL_OUT 

R_C5 

R_UST 

RJ53U 

R~R/W 

RA(15) 

R_A(16) 

R_B57 

(SELJN) 



R_A(0:14) 



R_D(0:7) 
R 0~EE 



R_D(8:15) 
R 0~EU 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 



Vcc C 


1 


51 


GND 


lgsl: 


2 


5? 


R £3 


LR/WC 


3 


56 


R R/W 


L~15ST C 


4 


54 


R DSL 


L~D~5U C 


5 


55 


R DSU 


L A (16) H 


6 


56 


R A (16) 


L A (15 ) C 


7 


57 


R_A ( 15) 


L A( 14) L_ 


8 


58 


R A (14) 


GND C 


9 


59 


GND 


L A (13) C 


10 


60 


R A (13) 


L_A(12) C 


11 


61 


R A (12) 


L A (11) C 


12 


62 


R A(11) 


L A{10) E 


13 


63 


R A (10) 


L A(9) C 


14 


64 


R A (9) 


L A (8 ) C 


15 


65 


R A (8) 


l_A(7> C 


16 


66 


R A(7, 


L A e n 


17 


67 


RA (6) 


L A ( 5) C 


18 


68 


R A (5) 


"VccE 


19 


69 


GND 


L A ( 4, C 


20 


70 


R A ( 4 ) 


L_A(3) C 


21 


71 


R_A( 3 ) 


L A { 2) C 


22 


72 


R A ( 2 ) 


L A(i) C 


23 


73 


R A(i) 


kA(0) C 
GND C 


24 
25 


74 
75 


R A{oj 
GND 



M26( 1 > 



GND 


100 


50 


UGND 


L B5Y/L/E IN 


99 


49 


U R E3Y/SEL IN 


L/E OUT 


98 


48 


DSEL OUT 


GND 


97 


47 


J MSTR/SLV 


L-?d5) 
LD ( 14) 
LD (13) 

L - D J12) 

GND 


96 


46 


HR D(i5j 


95 
94 


45 
44 


3R D(14) 
UR D(i 3) 


93 
92 


43 
42 


3R_D ( 12) 


LD(ii, 
L_D(10) 

L _ D (9) 


91 
90 
89 


41 
40 
39 


UR D(iij 
HR D ( io) 
3 R D ( 9) 


L_D(8i 
L^EU 


88 
87 


38 
37 


Z3R^5EU 


LD(7, 


86 


36 


HR D(7) 


L D {6) 


85 


35 


3RD (6 ) 


fD 


84 


34 


3R-D(5, 


GND 


83 


33 


-JR D (4 ) 


82 


32 


I] GND 


L D (3) 


81 


31 


3 R - D <3> 


f-D(2, 
L D (1) 


80 


30 


HR D( 2 ) 


79 


29 


13 R D(1) 


LDm) 
L^5ET 


78 


?8 


13 R D(0) 


77 


27 


HR^fJET 


GND 


76 


26 


=IVcc 



NOTE: 

1 . For module dimensions, please refer to module drawing M26 in the 
packaging section. 



PIN DESCRIPTIONS 



SYMBOL 


DESCRIPTION 


Vcc 


Power 


GND 


Ground 


L_A(0:16) 


Left Port Address 


L_D(0:15) 


Left Port Data 


R_A(0:16) 


Right Port Address 


R_D(0:15) 


Right Port Data 


R/W 


ReadAVrite Control 


Us 


Active low Chip Select 


EST 


Data Strobe for lower byte 


DSTJ 


Data Strobe for upper byte 


0ET 


Output Enable for lower byte 


T5EU 


Output Enable for upper byte 


L_E5y7L/EJN 


Left Busy Output (Master)/Left and Right Port Select In (Slave) 


R_BST/SEL_IN 


Right Busy Output (Master)/RAM Select In (Slave) 


L/R_OUT 


Left and Right Port Select Out (Master) 


SEL_OUT 


RAM Select Out (Master) 


MSTR/STV 


Master/Slave signal for cascading master w/one or more slaves 
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COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

Commercial: V cc = 5.0V ± 10%, T A = 0°Cto +70°C) 


SYMBOL 


PARAMETER 


IDT7MB6036S70 


IDT7MB6036S85 


IDT7MB6036S100 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. | MAX. 


NO CONTENTION READ 


*RC 


Read Cycle Time 


70 




85 




100 




ns 


tAA 


Address Access Time 




70 




85 




100 


ns 


*ACS 


Chip Select Access Time 




70 




85 




100 


ns 


toE 


Output Enable To Data Valid 




15 




15 




15 


ns 


*0H 


O/P Hold From Address Change 


5 




5 




5 




ns 


toLZ 


O/P to Low-z 




15 




15 




15 


ns 


*OHZ 


O/PtoHi-z 




15 




15 




15 


ns 


NO CONTENTION WRITE 


'wc 


Write Cycle Time 


70 




85 




100 




ns 


*AW 


Addr Valid To End Of Write 


60 




75 




90 




ns 


*CW 


£3 to End Of Write 


60 




75 




90 




ns 


tAS 


Address Set Up Time 

















ns 


*CDS 


Cl5 to Data Strobe 


20 




25 




25 




ns 


tos 


Data Strobe Width 


35 




50 




60 




ns 


*WR 


Write Recovery Time 


5 




5 




5 




ns 


*DW 


Data Valid to End of Write 


30 




45 




50 




ns 


tDH 


Data Hold From End of Write 


5 




,10 




10 




ns 


CONTENTION READ 


*CB 


US to BUSY 




15 




20 




20 


ns 


*BD 


Susy Negate to Data Valid 




70 




85 




100 


ns 


CONTENTION WRITE 


tcB 


C"5 to Busy 




15 




20 




20 


ns 


t BDS 


BUSY Negate to Data Strobe 


10 




15 




15 




ns 


SLAVE TIMING 


tLR 


C5 to L/R" Output 




15 




20 




20 


ns 


*$£L 


Cl> to Select Output 




15 




20 




20 


ns 


*aps 


Arbitration Priority Set-up Time 


5 




5 




5 




ns 



DC ELECTRICAL CHARACTERISTICS 

Vcc = 5.0V ±10%, T A = 0°C to +70°C) 



SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


111 


Input Leakage Current 


-15 


15 


uA 


Ilo 


Output Leakage Current 


-15 


15 


uA 


Icci 


Operating Power Supply Current 




300 


mA 


ICC2 


Dynamic Operating Current 




420 


mA 


I SB 


Standby Power Supply Current 




150 


mA 


VoH 


Output High Voltage (Iqh = 8mA) 


2.4 




V 


Vol 


Output Low Voltage {Ioh = 16mA) 




0.4 


V 
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COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 



0) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto+70 


°c 


"""bias 


Temperature Under Bias 


-55 to +125 


°c 


T STG 


Storage Temperature 


-55 to +125 


°c 


•out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


ViH 


Input High Voltage 


2.0 


- 


6.0 


V 


Vil 


Input Low Voltage 


-0.&) 


- 


0.8 


V 



NOTE: 

1. V |L = -3.5V for pulse width less than 20ns. 



CAPACITANCE 



SYMBOL 


PARAMETER 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v IN =ov 


100 


PF 


CqUT 


Output Capacitance 


Vout= 0V 


40 


pF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1,2 and 3 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



5V 



DATA 0UT - 



775Q - 



1250Q 



100pF 



DATAquj - 



775Q - 



5V 

| 1250Q 

t 5 P F * 



BUST 



5V 
330O 

={= 100pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for tHz.tLz.twz.tow) 



Figure 3. BUSY Output Load 



m 
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COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE 

<4 — 



ADDRESS 



DE 



C3 



DATA 



OUT 



C 



^_ 



X 



tAA 



"*0E- 



tQLzd) 



C 






NOTE: 

1. Transition is measured ± 200mV from steady state with 5pF load (including scope and jig). 

TIMING WAVEFORM OF WRITE CYCLE 



"\^" 

yv 



^ 



toHZ (D 



)0 



ADDRESS 






x 



cs 



R/W 



*AS — + + 



■\. 



j- 



j £ 



DATA,, 



< 



' *DW ► 



« W 



> 



DS 



"^_ 



7 C 
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COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF CONTENTION READ, C5 ARBITRATION 

L_CS" VALID FIRST: 



LANDR 
ADDR 



L CS 



RCS 



R E5Y 



L_D [0:15] 



>C 



^ 



tAP S < 1 > 



^ 



tCB 



tcB 



*BD 



X VALID X 



NOTE: 

1 . t Aps is only necessary to guarantee left side access. Within this set-up time, one side or the other will gain access, but neither will have priority. 

TIMING WAVEFORM OF CONTENTION WRITE 

R CS" VALID FIRST: 



LANDR 
ADDR 



x 



X 



R CS 



L CS 



L BSY 



RDS 



tAPS 



tCB 

•* ► 



JD C 



tCB 



*BDS 
-* ► 



y 



TIMING WAVEFORM OF SLAVE 



Us 



L/Ff_OUT 
{FROM MASTER) 



SELOUT 
(FROM MASTER) 



tLR 



"V 



<— -ss ► 






f 



eh 
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COMMERCIAL TEMPERATURE RANGE 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power Speed Package Process/ 

Temperature 
Range 



BLANK Commercial (0°C to +70°C) 



FR-4 QIP (Quad In Line) 



70 


Commercial Only 


85 




100 




S 


Standard Power 


7MB6036 


128Kx16 



Speed in Nanoseconds 
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DUAL(16Kx60) 
DATA/INSTRUCTION CACHE 
MODULE FOR IDT79R3000 CPU 



IDT 7MB6039 



FEATURES: 

• High-speed CMOS static RAM module constructed to 
support the IDT79R3000 RISC CPU as a complete data and 
instruction cache (dual 16K x 60) 

• Operating frequencies to support 12 MHz, 16.7MHz, 20MHz 
and 25MHz CPUs 

• Available in a high-density, low profile 128-pin QIP (quad 
in-line package) 

• Surface mounted SOIC components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• On-board address latches for direct interface to the 
IDT79R3000 CPU 

• TTL-compatible l/Os 

• Single 5V (±10%) power supply 



DESCRIPTION: 

The IDT7MB6039 is a 240K byte high-speed CMOS static RAM 
consructed on a multilayer epoxy substrate (FR-4), using 30 
IDT7198 (16K x 4) RAMs and 8 IDT74FCT373 latches. 

The construction and specifications of this module have been 
optimized to support its use as a complete 16K deep INSTRUC- 
TION and DATA cache for the IDT79R3000. 

The iDT7MB6039 is organized as two seperate banks of 16K X 
60, with the IDT74FCT373S being used as ADDRESS latches. The 
two banks of RAM with thier associated ADDRESS latches share a 
common 14-bit ADDRESS bus and a common 60-bit DATA bus. 
The chip select, write enable, RAM output enable and latch enable 
controls for the two banks are brought out separately to support in- 
terleaving access to the two banks of RAM. Also, each bank has 
two sets of ADDRESS latches to reduce the capacitance loading 
on the outputs of the latches and thereby enhance performance. 



DATA CACHE 



INSTRUCTION CACHE 





EH 



WE 4 OT 4 C3T 4 



J 1 

WE 8 GEs C5T 8 



COMMERCIAL TEMPERATURE RANGE 



MARCH 1989 



© 1989 Integrated Device Technology, Inc. 



S13-105 



DSC-7040/- 
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COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 



GND d 


1 


65 


GND 


Do C 


2 


66 


D, 


D 2 C 


3 


67 


D 3 


D 4 C 


4 


68 


^ 


D 6 EI 


5 


69 


D 7 


D 8 C 


6 


70 


fe, 


'WE, C 


7 


71 


CS1, C 


8 


72 


GND 


CSI5C 


9 


73 


& 


WE5C 


10 


74 


DnC 


11 


75 


Dip 


D13C 


12 


76 


Voo 


AoC 


13 


77 


A1 


A 2 C 


14 


78 


A, 


A 4 C 


15 


79 


As 


cs^c 


16 


80 


GND 


17 


81 


LEt 


CS2 3 L 


18 


82 


LE3 


D15H 


19 


83 


D|fl 


D 17 C 


20 


84 


Vrn 


D,8 c 


21 


85 


Dm 


WE 2 C 


22 
23 


86 
87 


2si 
an? 


CS1 2 L 


24 


88 


GND 


CS1e L 


25 


89 


D22 


WE 6 C 


26 


90 


0"E R 


D Z3 c 


27 


91 


D? 4 


D 25 I= 


28 


92 


Do* 


D27C 


29 


93 


Dor 


D29C 


30 


94 


D™ 


D 31 C 


31 


95 


D32 



M29< 1 > 



32 



96 \fcc 



Voc 


128 


N.C. 


127 


N.C. 


126 


D 5 8 


125 


D 5 6 


124 


GND 


123 


WE 4 


122 


D54 


121 


D53 


120 


WE 8 


119 


D51 


118 


GND 


117 


A i? 


116 


A 10 


115 


Ar 


114 


A fi 


113 


LE ? 


112 


LE 4 


111 


GND 


110 


D47 


109 


D45 


108 


D43 


107 


WE 7 


106 


GND 


105 


D42 


104 


WE3 


103 


D40 


102 


Voc 


101 


D37 


100 


D35 


99 


D33 


98 


GND 


97 



64UV C c 
63 Zl N.C. 
62 Z] N.C. 
61 Zl D 59 
60 U D 57 
59Up« 
58 HOT, 
57D£ST 4 
56=]C§T 8 
55HO~E 8 
54 Z\ D 52 
53HD50 
52DA13 
51 UAn 
5ODA9 
49HA 7 

48DCS2 2 
47UC32" 4 

46 Zl D 49 
45 =] D 48 
44 H D 46 
43 3 D44 
42UUE7 
41 HCST7 
4OUCST3 
39ZDO~E3 
38 U D41 
37 H D39 
36 U D 38 
35 3D38 
34UD34 
33 I] GND 



NOTE: 

1 . For module dimensions, please refer to module drawing M29 in the 
packaging section. 



PIN NAMES 



D -D59 


Data l/Os 


A -A 13 


Address Inputs 


LE,-LE 4 


Latch Enables 


£ST, -C37 8 


RAM Selects 


C52", -CS5 4 


RAM Selects 


WE,-WE 8 


Write Enables 


OEt-CEi 


Output Enables 


GND 


Ground 


Vcc 


Power Supply 


N.C. 


No Connection 



NOTES: 

1 . All GND pins must be grounded for proper operation. 

2. All Vcc Pins must be connected to +5V for proper operation. 



AC TEST CONDITIONS 




In Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut 



255Q 




DATA 0UT 



255Q 




Figure 1. Output Load 



Figure 2. Output Load 
(fort OLZ ,t Hz) 



1 Including scope and jig. 
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COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect to 
GND 


-0.5 to +7.0 




T A 


Operating Temperature 


0to+70 


°C 


"•"bias 


Temperature Under Bias 


-10 to +85 


°C 


T STG 


Storage Temperature 


-55 to +125 


°C 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI N GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


v cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


Vjl 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1. V IL (min.) = -3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


12 MHz 


16.7 MHz 


20 MHz 


25 MHz 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


ll u l 


Input Leakage Current 


Vcc= Max.,V IN = GND to Vcc 


-20 


20 


-20 


20 


-20 


20 


-20 


-20 


pA 


I'loI 


Output Leakage Current 


Vcc = Max. 

^S = V|H,Vo UT =GNDtoV cc 


-10 


10 


-10 


10 


-10 


10 


-10 


10 


uA 


•cci 


Operating Current 


f = 0,CS = V IL ,Vcc= Max., 
Output Open 




3000 




3000 




3000 




3600 


mA 


•cC2 


Dynamic Operating Current 


V cc = Max.,C5 = V lL ,f = f MAX 
Output Open 




3750 




3750 




4050 




4500 


mA 


'SB1 


Full Standby Supply Current 


£3 ^ Vcc -0.2V, V IN > Vcc -0.2V 
or < 0.2V 




450 




450 




450 




600 


mA 


>SB 


Standby Power Supply 
Current 


C5 = V,H 


1500 






1500 




1650 




1800 


mA 


VOH 


Output High Voltage 


Vcc = Min., I h = -4mA 


2.4 




2.4 




2.4 




2.4 




V 


Vol 


Output Low Voltage 


Vcc = Min.. I L - 8mA 




0.4 




0.4 




0.4 




0.4 


V 



m 
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COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


12 MHz 
MIN. MAX. 


16.6 MHz 
MIN. MAX. 


20 MHz 
MIN. MAX. 


25 MHz 
MIN. MAX. 


UNIT 


READ CYCLE 




*LE 


Latch Enable Width 


8 


6 


6 


6 


ns 


*as 


Address Setup Time to LE 


4 


2 


2 


2 


ns 


*AH 


Address Hold Time from LE 


3 


1.5 - 


1.5 


1.5 


ns 


W 2 ) 


Address Access Time 


45 


35 


30 


25 


ns 


*ACS 


Chip Select Time 


40 


30 


25 


20 


ns 


*OE 


Output Enable Time 


22 


17 


13 


10 


ns 


W^ 


Output Diasable to Output in High Z 


2 16 


2 14 


2 10 


2 8 


ns 


W 1 > 


Output Diasable to Output in Low Z 


5 


5 


5 


5 


ns 



NOTES: 

1 . Guaranteed but not tested. 

2. LE tested. 



TIMING WAVEFORM OF READ CYCLE 



ADDR 



LE 



OE* 



DATA 



CST.CS? 



X 



ADDR VALID 



- t(AS) ■ 



' t(LE) ' 



X 



x (AHr 



X 



"^m< 



' Ucs " 



y^k 



(OHZ) 
(OLZ) 



DATA VALID 



> 
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MODULE FOR IDT79R3000 CPU 



COMMERCIAL TEMPERATURE RANGE 



NOTES: 

1 . Guaranteed but not tested. 

2. LE asserted. 



AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


12 MHz 
MIN. MAX. 


16.6 MHz 
MIN. MAX. 


20 MHz 
MIN. MAX. 


25 MHz 
MIN. MAX. 


UNIT 


WRITE CYCLE 










*LE 


Latch Enable Width 


8 


6 


6 


6 


ns 


*AS 


Address Setup Time to LE 


4 


2 


2 


2 


ns 


*AH 


Address Hold Time from LE 


3 


1.5 


1.5 


1.5 


ns 


W(2) 


Address Valid to End of Write 


40 


30 


25 


23 


ns 


*CW 


Chip Select to End of Write 


35 


25 


20 


18 


ns 


W 


Write Pulse Width 


30 


25 


20 


17 


ns 


*DW 


Data Valid to End of Write 


20 


13 


13 


11 


ns 


*DH 


Data Hold Time 


7 


7 


7 


7 


ns 



TIMING WAVEFORM OF WRITE CYCLE 



ADDR 



LE 



WE* 



DATA 



C5T. CS2~ 



X 



ADDR VALID 



• t(AS) ■ 



■*(LE) 



X 



X 



l (AW) ' 



^ 



ADDR VALID 



i(DW)- 



X 



DATA VALID 



*-t, 



(DH) 




EH1 
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IDT7MB6039 DUAL (16K X 60) DATA/INSTRUCTION CACHE 
MODULE FOR IDT79R3000 CPU 



COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


CS1 


C$2 


o~E 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


X 


High Z 


Standby 


Standby 


X 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


L 


H 


Dout 


Active 


Read 


L 


L 


H 


H 


High Z 


Active 


Write 


L 


L 


X 


L 


Din 


Active 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER <*> 


CONDITIONS 


TYP. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


30 


PF 


C OUT- 


Output Capacitance 


V ut= OV 


18 


PF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



FULLY ASSEMBLED MODULE SCREENING FLOW' 1 



SCREEN 


TEST METHOD 


LEVEL 


Final Electrical Tests 






Static (DC) 


a) @ 25 °C and Power 






Supply Extremes 


100% 




b) @ Temperature and Power 






Supply Extremes 


100% 


Functional 


a) @ 25°C and Power 






Supply Extremes 


100% 




b) @ Temperature and Power 






Supply Extremes 






(IDT imposed) 


100% 


Switching (AC) or 


a) @ 25°C and Power 




Dynamic 


Supply Extremes 
b) @ Temperature and Power 
Supply Extremes 


100% 




(IDT imposed) 


100% 


External Visual 


IDT Specification 


100% 



NOTE: 

1 . Screening of the fully assembled module is performed per the table to 
assure package integrity and mechanical reliability. Finally, 100% electri- 
cal tests are performed. 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



Blank 



12 
16 
20 
25 



Commercial (0°Cto +70°C) 
QIP (Quad In-Line) 



12MHz 
16.7MHz 
20MHz 
25MHz 



Standard Power 



H 7MB6039 Dual(16Kx60) 



S13-110 




DUAL(16Kx64) DATA/ 
INSTRUCTION CACHE 
MODULE FOR GENERAL CPUs 



IDT 7MB6040 



FEATURES: 

• High-speed CMOS static RAM module constructed to 
support general purpose CPUs as a complete data and 
instruction cache (dual 16K x 64) 

• Operating frequencies to support 12MHz,16.7MHz, 20MHz 
and 25MHz 

• Available in a high-density, low profile 128-pin QIP (quad 
in-line package) 

• Surface mounted SOIC components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• TTL-compatible l/Os 

• Single 5V (±10%) power supply 



DESCRIPTION: 

The ID77MB6040 is a 256K-byte high-speed CMOS static RAM 
constructed on a multilayer epoxy substrate (FR-4), using 30 
IDT7189 (16K x 4) RAMs and 8 IDT74FCT373 latches. 

The IDT7MB6040 is organized as two separate banks of 16K x 
64 with the IDT74FCT373S being used as address latches. The two 
banks of RAM with their associated address latches share a 
common 1 4-bit ADDRESS bus and common 64-bit DATA bus. The 
chip select, write enable, RAM output enable and latch enable 
controls for the two banks are brought out separately to support 
interleaving access to the banks of RAM. Also, each bank has two 
sets of address latches to reduce the capacitance loading on the 
outputs of the latches and, thereby, enhance performance. 



PIN CONFIGURATION 



PIN NAMES 



GND 

Do 

D 2 I 

D 4 

D 6 

m5« 
WE, 

CS1, 
C$T 5 
WE 5 
D11 
Di3 I 
Ao ■ 
A 2 
A 4 
P14I 
CS2, I 
C32 3 l 
D 15 f 
D 17 l 
Dr 
D20 I 
WE 2 
C5T 2 
C5T 6 
WE 8 
D 23 
Dp, 



c 


1 


65 GND 


c 


2 


66 D, 


c 


3 


67 D 3 


c 


4 


68 D 5 


c 


5 


69 D 7 


c 


6 


70 D 9 


c 


7 


71 0E, 


c 


8 


72 GND 


c 


9 


73 D, 


c 


10 


74 T5E 5 


n 


11 


75 D, 2 


c 


12 


76 Vcc 


c 


13 


77 A, 


c 


14 


78 A 3 


c 


15 


79 A 5 


c 


16 


80 GND 


c 


17 


81 LE, 


c 


18 


82 LE3 


c 


19 


83 D, 6 


c 


20 


84 Vcc 


n 


21 


85 D 19 


c 


22 


86 D21 


c 


23 


87 T5E 2 


c 


24 


88 GND 


c 


25 


89 D22 


c 


26 


90 GE 6 


c 


27 


91 D 24 


L 


28 


92 Dgg 


c 


29 


93 D 28 


L 


30 


94 D w 


L 


31 


95 D 32 


C 


32 


96 Vcc 



M29W 



V cc 128 

D62 127 

Deo 126 

D 58 125 

D 56 124 

GND 123 

WE 4 122 

D54 121 

D53 120 

WE 8 119 

D51 118 

GND 117 

A 12 116 

A 10 115 

A 8 114 

A R 113 



LE 2 
GND 



112 

111 

110 

D 47 109 

D 45 108 

D43 107 

WE~ 7 106 

GND 105 

D42 104 

WE 3 103 

D40 102 



v cc 



101 



D 37 100 

D35 99 

D33 98 

GND 97 



64ZIVcc 
63 H D 63 
62 I] D 6 , 
61 D D 59 
60 I] D 57 
59 Z\ D55 
58 3 0^4 
57HC5T 4 
56UCgT 8 
55HUE8 
54 =J D 52 
53HD60 
52UA 13 
51HA,, 
5OUA9 
49 I] At 

48ZIUSI2 
47HC5? 4 
46 H D 49 
45 =] D 48 
44 U D 46 
43I3D44 
42 3UE 7 
41 ZlC^Ty 
40 3U5T 3 
39 3 0E 3 
38 D D41 
37 3D59 
36 D D 38 
35 H D 36 
34UD-M 
33 3 GND 



NOTE: 

1 . For module dimensions, 
packaging section. 



QIP 
TOP VIEW 



please refer to module drawing M29 in the 



Do -D 63 


Data l/Os 


Ao - A, 3 


Address Inputs 


LE,-LE 4 


Latch Enables 


C^T, -U5T 8 


RAM Selects 


C32, -CS? 4 


RAM Selects 


WE, -WE 8 


Write Enables 


OEi - OE 8 


Output Enables 


GND 


Ground 


Vcc 


Power Supply 



m 
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IDT7MB6040 256K (16KX 64) DATA/INSTRUCTION 
CACHE MODULE 



COMMERCIAL TEMPERATURE RANGE 



DATA CACHE 



INSTRUCTION CACHE 





WE 4 0~E 4 C3T 4 



J 1 

WE 8 UE B C5T 8 



AC TEST CONDITIONS 




In Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



DATAq 



480Q 



2550. < =r 30pF< 



5V 



DATA 0UT . 



480Q 



2550 $ =r 5pF" 



Figure 1. Output Load 

* Including scope and jig. 



Figure 2. Output Load 
(fortoiz.toHz) 
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IDT7MB6040 256K (16Kx 64) DATA/INSTRUCTION 
CACHE MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


v term 


Terminal Voltage with Respect to 
GND 


-0.5 to +7.0 




T a 


Operating Temperature 


Oto+70 


°C 


T BIAS 


Temperature Under Bias 


-10 to +85 


°C 


TsTQ 


Storage Temperature 


-55 to +125 


°C 


■out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is astress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


"cc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V 


Input High Voltage 


2.2 


- 


6.0 


V 


A 


Input Low Voltage 


-0.50) 


- 


0.8 


V 



NOTE: 

1 . V tL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V ±10% 



DC ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


12 MHz 


16.7 MHz 


20 MHz 


25 MHz 


UNIT 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


MIN. 


MAX. 


Hui 


Input Leakage Current 


V cc = Max., V, N = GND to Vcc 


-20 


20 


-20 


20 


-20 


20 


-20 


-20 


uA 


I'loI 


Output Leakage Current 


Vcc= Max. 

^5 = V,h.V ut= GND to Vcc 


-10 


10 


-10 


10 


-10 


10 


-10 


10 


uA 


■cci 


Operating Current 


f = 0,C"3 = V, L ,Vcc= Max., 
Output Open 




3000 




3000 




3000 




3600 


mA 


'CC2 


Dynamic Operating Current 


V cc = Max.,CS = V lL ,f = f MAX 
Output Open 




3750 




3750 




4050 




4500 


mA 


'sB1 


Full Standby Supply Current 


C^Vcc -0.2V, V, N > Vcc -0.2V 
or < 0.2V 




450 




450 




450 




600 


mA 


'SB 


Standby Power Supply 
Current 


£3 = vj H 


1500 






1500 




1650 




1800 


mA 


VOH 


Output High Voltage 


Vcc = M "n-. 'oh = -4mA 


2.4 




2.4 




2.4 




2.4 




V 


Vol 


Output Low Voltage 


Vcc ~ Min - >0L = 8rr, A 




0.4 




0.4 




0.4 




0.4 


V 



10 
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IDT7MB6040 256K (16Kx 64) DATA/INSTRUCTION 
CACHE MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


12 MHz 
MIN. MAX. 


16.6 MHz 
MIN. MAX. 


20 MHz 
MIN. MAX. 


25 MHz 
MIN. 


MAX. 


UNIT 


READ CYCLE 




*LE 


Latch Enable Width 


8 


6 


6 


6 


- 


ns 


*AS 


Address Setup Time to Le 


4 


2 


2 


2 


- 


ns 


*AH 


Address Hold Time from Le 


3 


1.5 


1.5 


1.5 


- 


ns 


W 2 ) 


Address Access Time 


45 


35 


30 


- 


24 


ns 


*ACS 


Chip Select Time 


40 


30 


25 


- 


20 


ns 


*OE 


Output Enable Time 


22 


17 


13 


- 


10 


ns 


W 1 ) 


Output Diasable to Output in High Z 


2 16 


2 14 


2 10 


2 


8 


ns 


W 1 > 


Output Diasable to Output in Low Z 


5 


5 


5 


5 


- 


ns 



NOTES: 

1. Guaranteed but not tested. 

2. LE tested. 



TIMING WAVEFORM OF READ CYCLE 



ADDR 



X 



OE* 
DATA (OUT) 



ADDR VALID 



• t(AS) ■ 



't(LE) 



*{AHr 



X 



X 



^KX 



" l ACS~ 



_/y 



(OHZ) 
(OLZ) 



DATA VALID 



S13-114 



IDT7MB6040 256K (16Kx 64) DATA/INSTRUCTION 
CACHE MODULE 



COMMERCIAL TEMPERATURE RANGE 



NOTES: 

1 . Guaranteed but not tested. 

2. LE asserted. 



AC ELECTRICAL CHARACTERISTICS 


SYMBOL 


PARAMETER 


12 MHz 
MIN. MAX. 


16.6 MHz 
MIN. MAX. 


20 MHz 
MIN. MAX. 


25 MHz 
MIN. MAX. 


UNIT 


WRITE CYCLE 










*LE 


Latch Enable Width 


8 


6 


6 


6 


ns 


*AS 


Address Setup Time to LE 


4 


2 


2 


2 


ns 


*AH 


Address Hold Time from LE 


3 


1.5 


1.5 


1.5 


ns 


*AW( 2 > 


Address Valid to End of Write 


40 


30 


25 


22 


ns 


*CW 


Chfp Select to End of Write 


35 


25 


20 


17 


ns 


t wp 


Write Pulse Width 


30 


25 


20 


17 


ns 


*DW 


Data Valid to End of Write 


20 


13 


13 


10 


ns 


*DH 


Data Hold Time 














ns 



TIMING WAVEFORM OF WRITE CYCLE 



ADDR 



LE 



OE* 



X 



ADDR VALID 



« t(AS) - 



-t(LE) 



i(AH) " 



*(AW) ■ 



X 



DATA (OUT) 



€5T, C52 



ADDR VALID 



X 



7 X 



X 



DATA VALID 



*(CW)- 




m 



S13-115 



IDT7MB604O 256K (16K x 64) DATA/INSTRUCTION 
CACHE MODULE 



COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


CS1 


CS2 


J5E 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


X 


HighZ 


Standby 


Standby 


X 


H 


X 


X 


HighZ • 


Standby 


Read 


L 


L 


L 


H 


Dout 


Active 


Read 


L 


L 


H 


H 


HighZ 


Active 


Write 


L 


L 


X 


L 


Din 


Active 



CAPACITANCE (T A =* +25°c, f = i.omhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C IN 


Input Capacitance 


v, N =ov 


30 


PF 


Cqut 


Output Capacitance 


V 0UT = OV 


18 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



FULLY ASSEMBLED MODULE SCREENING FLOW" 



SCREEN 


TEST METHOD 


LEVEL 


Final Electrical Tests 






Static (DC) 


a) @ 25°C and Power 






Supply Extremes 


100% 




b) @ Temperature and Power 






Supply Extremes 


100% 


Functional 


a) @ 25° C and Power 






Supply Extremes 


100% 




b) @ Temperature and Power 






Supply Extremes 






(IDT imposed) 


100% 


Switching (AC) or 


a) @ 25°C and Power 




Dynamic 


Supply Extremes 
b) @ Temperature and Power 
Supply Extremes 


100% 




(IDT imposed) 


100% 


External visual 


IDT Specification 


100% 



NOTE: 

1. Screening of the fully assembled module is performed per the table to 
assure package integrity and mechanical reliability. Finally, 100% electri- 
cal tests are performed. 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank Commercial (0°C to +70°C) 

K FR-4 QIP (Quad In-Une) 



12 12MHz 

16 16.7MHz 

20 20MHz 

25 25MHz 



-I S Standard Ppwer 

H 7MB6040 Dual(16Kx64) 



S13-116 




8Kx 112 WRITABLE 
CONTROL STORE 
STATIC RAM MODULE 



IDT 7MB6042 



FEATURES: 

• 8K x 112 high-performance Writable Control Store (WCS) 

• Serial Protocol Channel (SPC™ ) -reading, writing and 
interrogation 

• High fanout pipeline register 

• Width expandable 

• Designed for high-speed writable control store applications 

• Assembled with IDT's high-reliability vapor phase solder reflow 
process 

• Compact quad in-line module 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 

DESCRIPTION: 

The IDT7MB6042 is an 8K x 112-bit Writable Control Store 
(WCS) RAM and pipeline register. It features fourteen 8K x 8 
IDT7164 high-performance static RAMs and fourteen 
IDT49FCT818 Serial Protocol Channel (SPC) registers. These de- 
vices are arranged to form the 8K x 1 1 2 Writable Control Store RAM 
with Serial Protocol Channel for loading of the memory. Each eight 



outputs of the RAM are connected to the D inputs of an 
IDT49FCT818 in the normal fashion. The device has the serial 
data-in and serial data-output bits connected to form a _1 12-bit Se- 
rial Protocol Channel register. The command/data (C/D) and Se- 
rial Shift Clock (SCLK) are all bus organized across the fourteen 
IDT49FCT818 registers. The 112 register output bits, 8 from each 
device, are separately brought out to form a 1 12-bit wide pipeline 
register on the Writable Control Store. 

In normal operation, data from the 112-bit wide memory is 
loaded into the IDT49FCT818 registers on the low-to-high transi- 
tion of PCLK. Reading and writing of the memory by means of the 
Serial Protocol Channel are performed using the protocol of the 
IDT49FCT818. (For details of this operation, please refer to the 
IDT49FCT818 data sheet.) The data to be loaded can be shifted in 
the serial data input by using the SCLK and a load command exe- 
cuted by shifting the proper command word in the serial data input 
when the C/D line is in the command mode. This command will 
then be executed by manipulating the C/D line and SCLK line in 
the desired fashion. Data is then written into the RAM by bringing 
the write enable line on the RAM memory from the high state to the 
low state and back to the high state. 

The IDT7MB6042 is offered as a compact, cost-effective FR-4 
quad in-line module and occupies less than 9 square inches of 
board space. 



FUNCTIONAL BLOCK DIAGRAM 



ADDRESS 

A 12 -A 

f 



''13 



C3 

WE 

EO~E 



2^_ 



CS 

WE 
OT 



8KX112RAM 
14-IDT7164S 



I/O 



I/O 



I/O 



I/O 



SDI 

C/C5- 
SCLK- 
PCUO 



C/D [ 
SCLK 

pclk[ 



''* 



8 



SDI D SDO 

IDT49FCT818 
Y UE 

<5Et3 

Yin-Y 10 4 



*'* 



8 



SDI D SDO 

IDT49FCT818 
Y OE 

- r 

C5E 12 
t 

Y 103 _Y 96 



8 



SDI D SDO 

IDT49FCT818 
Y 0~E 

—r 

Yq5 -Y aa 



I "" ^ • • • • *i 



-SDO 



SDI D SDO 

IDT49FCT818 
Y 0~E 

T 

IF 

Y 7 -Y 



E 



CEMOS and SPC are trademarks of Integrated Device Technology, Inc. 
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IDT7MB6042 8K x 112 WRITABLE 
CONTROL STORE STATIC RAM MODULE 
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PIN CONFIGURATION 



GND 


C 


1 


83 


GND 


Ao 


c 


2 


84 


Ai 


A? 


c 


3 


85 


A3 


A 4 


c 


4 


86 


C/D~ 


SCLK 


c 


5 


87 


SDI 


c 


6 


88 


Y104 


Y 105 


c 


7 


89 


Y106 


Y|£)7 


c 


8 


90 


Yioa 


Y|09 


c 


9 


91 


Y110 


Yin 


c 


10 


92 


OE13 


CS, 


c 


11 


93 


WE, 


PCLK 3 


c 


12 


94 


0"E 1? 


Yfl6 


c 


13 


95 


Y fl7 


Ygs 


B 


14 


96 


Yofl 


Y100 


c 


15 


97 


Y101 


Y102 


c 


16 


98 


Y103 


Y 68 


L 


17 


99 


Y 8 g 


Y90 


L 


18 


100 


Y91 


Y92 


c 


19 


101 


Y93 


Y94 


a 


20 


102 


Yfl fi 


OE11 


c 


21 


103 


SE 10 


Y 8 o 


c 


22 


104 


Ybi 


Y82 


c 


23 


105 


Yb3 


Y M 


c 


24 


106 


Yiw 


Yee 


q 


25 


107 


Y fl7 


Y 7? 


L 


26 


108 


Y73 


Y74 


C 


27 


109 


Y75 


Y 7 6 


c 


28 


110 


Y77 


Y78 


c 


29 


111 


Y T p 


0~E 9 


q 


30 


112 


GND 


PCLK 2 


c 


31 


113 


0~E R 


Yfi4 


c 


32 


114 


Y 6 5 


Y66 


L 


33 


115 


Y67 


Y fi8 


C 


34 


116 


Y69 


Y 7 n 


c 


35 


117 


Y71 


Y^ 


L 


36 


118 


Y S7 


Y58 


L 


37 


119 


Y59 


Y60 


C 


38 


120 


Yin 


Ye2 


c 


39 


121 


cf 


OE 7 


c 


40 


122 


Vcc 


1: 


41 


123 


Vcc 



M3tf 1 > 



Vcc 
A 6 
A 8 

A 10 

A 12 
Y 7 
Y 5 
Y3 

GND 
Yi6 
Y13 

Y10 

Y Y9 
Y 23 

Y 21 
YiB 

Y31 
Y29 

Y 27 
Y25 

0~E 3 
Y39 
Y37 

Y33 

C^o 

PCLK, 

Y47 
Y45 
Y43 
Y41 
Y55 
Y53 
Y51 
Y49 
0~E 8 
GND 



164 


82 


=] Vcc 


163 


81 


H A 7 


162 


80 


H Ag 


161 


79 


H A„ 


160 


78 


U SD0 111 


159 


77 


3 Y 6 


158 


76 


=3 Y 4 


157 


75 


n y 2 


156 


74 


=l Y 


155 


73 


n PCLK 


154 


72 


u ro. 


153 


71 


=l Y 14 


152 


70 


=3 Y 12 


151 


69 


H Y 10 


150 


68 


3 Y 6 


149 


67 


U Yaa 


148 


66 


H Y2o 


147 


65 


=I Yt8 


146 


64 


H Yie 


145 


63 


U SD0 87 


144 


62 


=l Y30 


143 


61 


3 Y 28 


142 


60 


=l Yze 


141 


59 


H Y24 


140 


58 


3 0"E 4 


139 


57 


U Y 38 


138 


56 


H Y33 


137 


55 


D Y34 


136 


54 


=l y£ 


135 


53 


H WE 


134 


52 


U SE 5 


133 


51 


H Y46 


132 


50 


H Y44 


131 


49 


n Y42 


130 


48 


=1 y 40 


129 


47 


3 Y54 


128 


46 


=i y 52 


127 


45 


U Y50 


126 


44 


3 Y48 


125 


43 


J ROE 


124 


42 


H GND 



NOTE: 

1 . For module dimensions, please refer to module drawing M30 in the 
packaging section. 



ABSOLUTE MAXIMUM RATINGS (1 > 



SYMBOL 


RATING 


COMM. 


UNIT 


v term 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


V 


Ta 


Operating Temperature 


Oto+70 


°C 


T BIAS 


Temperature Under Bias 


-55 to +125 


°C 


T STG 


Storage Temperature 


-55 to +125 


°C 


•our 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This isastress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


V C c 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5(D 


- 


0.8 


V 



NOTE: 

1 . V |L (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70 o C 


0V 


5.0V ± 10% 
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TRUTH TABLE 



MODE 


CS 


OE 


WE 


OUTPUT 


POWER 


Standby 


H 


H 


X 


High Z 


Standby 


Standby 


H 


L 


X 


Dqut 


Standby 


Read 


L 


L 


H 


D OUT 


Active 


Read 


L 


H 


H 


HighZ 


Active 


Write 


L 


SPCO) 


L 


SPC< 1 ) 


Active 



CAPACITANCE (T A = +25°c,f = lomhz) 



SYMBOL 


PARAMETERS 


CONDITIONS 


TYP. 


UNIT 


C 1N(D) 


Input Capacitance 
Data 


v, N =ov 


10 


pF 


C|N(A) 


Input Capacitance 
Address and Control 


v, N =ov 


120 


PF 


Com 


Output Capacitance 


v 0U7 = ov 


10 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



PIN DESCRIPTION 



PIN NAME 


I/O 


DESCRIPTION 


PCLK 


I 


Parallel Data Register Clock 


Ao-12 


I 


Address Bus Pins (Ao = LSB, A 12 = MSB) 


Yo-111 


I/O 


Parallel Data Register Output Pins (Y = LSB, Y AU = MSB) 


OE Y 


I 


Output Enable for Y Bus (Overidden by SPC Inst. 8 & 14) 


SDI 


I 


Serial Data In for SPC Operation. Data and command shifts in the Least Significant Bit first 


SDO 





Serial Data Out for SPC Operation. Data and command shifts out the Least Significant Bit first 


C/B 


I 


Mode Control for SPC 


SCLK 


I 


Serial Shift Clock for SPC Operations 


CS 


I 


Internal RAM Chip Select 


WE 


I 


Internal RAM Write Enable 


ROE 


I 


Internal RAM Output Enable 



NOTE: 

1 . See SPC commands for proper execution of write cycle. 



m 
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DC ELECTRICAL CHARACTERISTICS 

V CC =5V+10% 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. MAX. 


UNIT 


iy 


Input Leakage (Address & Control) 


Vcc = Max., V lN « GND to V cc 


100 


uJA 


ly 


Input Leakage (Data) 


Vcc = Max., V, N = GND to Vcc 


15 


UJ\ 


I'loI 


Output Leakage 


Vcc= Max. 

C3 = y H . V 0UT = GND to Vcc 


15 


MA 


Vol 


Output Low Voltage 


v cc = Min., 'ol= 32mA 


0.4 


V 


Voh 


Output High Voltage 


v cc = Min., Ioh = -15mA 


2.4 


V 


'cci 


Operating Current 


f = o,C5 = ViL.Vcc* 8 Max., 
Output Open 


1500 


mA 


'CC2 


Dynamic Operating Current 


V cc « Max..C5 = V| L ;f = fMAX 
Output Open 


2380 


mA 


'SB 


Standby Supply Current 


C3 = V IL 


560 


mA 


'SB1 


Full Standby Supply Current 


£S~ ;> Vcc - 0.2V, Vin > V^ - 0.2V or < 0.2V 


280 


mA 



AC ELECTRICAL CHARACTERISTICS 

Vcc=5V±10% 



SYMBOL 


PARAMETER 


MIN. 


30ns 

MAX. 


MIN. 


35ns 

MAX. 


40ns 
MIN. 


MAX. 


50ns 
MIN. 


MAX. 


60ns 
MIN. 


MAX. 


UNIT 


READ CYCLE 


tAC 


Address Valid to PCLK Set Up 


30 


- 


35 


- 


40 


- 


50 


- 


60 


- 


ns 


tcs 


C3 Valid to PCLK Set Up 


30 


- 


35 


- 


40 


- 


50 


- 


60 


- 


ns 


*OESU 


RT5E Valid to PCLK Set Up 


17 


_ 


20 


- 


25 


- 


30 


- 


35 


- 


ns 


tpcY 


PCLK to Output Valid 


- 


10 


_ 


12 


- 


15 


- 


15 


- 


15 


ns 


t0E 


0~E Asserted to Output Valid 


- 


10 


- 


12 


- 


15 


- 


15 


- 


15 


ns 


*OHZ 


0~E~ Negated to Output In High Z 


_ 


10 


- 


12 


- 


15 


- 


15 


- 


15 


ns 


WRITE CYCLE 


Uw 


Address Valid to End of Write 


25 


_ 


30 


- 


35 


- 


45 


_ 


55 


- 


ns 


tew 


Address Valid to End of Write 


25 


- 


30 


- 


35 


- 


45 


_ 


55 


- 


ns 


W 


Write Enable Pulse Width 


23 


- 


28 


- 


33 


- 


43 


- 


53 


- 


ns 


*WCD 


Cont/Dat to End of Write 


23 


- 


28 


- 


30 


- 


35 


- 


40 


- 


ns 


tAS 


Address Setup Time 





- 





- 


2 


- 


2 


- 


2 


- 


ns 
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AC ELECTRICAL CHARACTERISTICS 

Vcc= 5V±10% 



SPC TIMING 



SYMBOL 


PARAMETER 


MIN. 


30ns 

MAX. 


MIN. 


35ns 

MAX. 


40ns 
MIN. 


1 
MAX. 


50ns 
MIN. 


MAX. 


60ns 
MIN. 


MAX. 


UNIT 




tpLH 
tpHL 


T 2 


SCLKHIghtoSDO 


- 


15 


- 


15 


- 


22 


- 


22 


- 


22 


ns 


T 3 


SDI to SDO (Stub Mode) 


- 


210 


- 


210 


- 


310 


- 


310 


- 


310 


ns 


T 4 


C/BLowtoY 


- 


15 


- 


15 


- 


20 


_ 


20 


- 


20 


ns 


T 5 


SCLKHightoY 


- 


15 


- 


15 


- 


25 


- 


25 


- 


25 


ns 


T 6 


C/U Low to SDO 


- 


15 


- 


15 


- 


25 


- 


25 


- 


25 


ns 


tsu 


S 2 


C/D~ to SCLK High 


15 


- 


15 


- 


15 


- 


15 


- 


15 


- 


ns 


S 3 


SDI to SCLK High 


8 


_ 


8 


- 


8 


- 


8 


- 


8 


- 


ns 


s 4 


Y or D to C/ti Low 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


s 5 


C/Eto PCLK High 


12 


- 


12 


- 


12 


- 


12 


- 


12 


- 


ns 


t H 


s 6 


YtoPCLKHigh 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


H 2 


C/D~ from SCLK Low 


12 


- 


12 


- 


12 


- 


12 


- 


12 


- 


ns 


H 3 


SDI from SCLK High 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


H 4 


Y or D to C/E Low 


2 


- 


2 


- 


2 


- 


2 


- 


2 


_ 


ns 


H 5 


SCLK High to PCLK High 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


H 6 


C/U from PCLK High 


2 


- 


2 


- 


2 


- 


2 


- 


2 


- 


ns 


H 7 


Y from PCLK High 


3 


- 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


t H2 (1.2) 


2 Z .4z 


SCLK High to D or Y High 2 


- 


15 


- 


15 


- 


20 


- 


20 


- 


20 


ns 


tLzd.2) 


3z,5z 


C/CHightoDorYHighZ 


- 


15 


- 


15 


- 


20 


- 


20 


- 


20 


ns 


* (1.2) 
'ZHL 


Z2.23 


C/D~LowtoDorYValid 


- 


15 


- 


15 


- 


20 


- 


20 


- 


20 


ns 


t w 


W 1 


PCLK (High & Low) 


10 


- 


10 


- 


15 


- 


15 


- 


15 


- 


ns 


W 2 


SCLK (High & Low) 


30 


- 


30 


- 


35 


- 


35 


- 


35 


_ 


ns 


w 3 


C/E High 


30 


- 


30 


- 


35 


- 


35 


-' 


35 


'- 


ns 



NOTES: 

1. Guaranteed but not tested. 
2.0E = y H 



m 
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TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



zx 



*AC 



«* XXXXXXV 



***« XXXXHv 



X 



PCLK 



SE 



* » 



x 



XZZZZZZZl 



/■ ////////, 



■ t HZ {2 »- 



<ssx 



>- 



tpHZ^ 



y 



NOTES: 

1 . WE is High for Read Cycle. 

2. Transition is measured ±200mV from steady state. 
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TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)* 1 ' 2 ' 3 ' 5 * 



ADDRESS 



^0.1,2 



WE 



C/U 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) 



(1,2,3,4,5) 



ADDRESS 



^0.1,2 



WE 



C/E 



Z3< 



X 



X 



K 



X 



/■ 



/■ 



X 



NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (V/p) of a low CS and a low WE. 

3. t W R is measured from the earlier of (53 or WE going high to the end of the write cycle. 

4. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

5. TOE = V IH 



EH 
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GENERAL AC WAVEFORMS FOR PARALLEL INPUTS AND OUTPUTS 



PCLK 



OTv 



V_7 \ 



<®> 



^ t w » 



* t w * 



<wT> 






> — d 



/■ 



GENERAL AC WAVEFORMS FOR SERIAL PROTOCOL INPUTS AND OUTPUTS 



SCLK 



SDI 



SDO 



r\ s\ 



<w|> 



<S> 



c/n> (§> 



-»+* * 



*SU *H 



<HD 



tw 



— g 

: *-<wp 

t w 



r\ rx r\_ 



(H2> 



h 



t PLH (stub mode) 



<T2> 



Cg) (h|> 



/ 



(DECODE) 



tw 
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DETAILED WAVEFORMS OF SERIAL PROTOCOL OPERATIONS 



Y ^ SPC Data (Inst 0) 

D * SPC Data (Inst 2) 

Status *- SPC Data (Inst. 4) 



SCLK 

C/D* 



D, Y. OT. 
PCLK 



SDO 



-^y 



(H2> 



kg> 



1 "su t H ' 



>c 



<J6) 



PARALLEL DATA REGISTER *■ SPC Data (Inst. 1) 

SET SERIAL MODE (Inst. 11) 
SET STUB MODE (Inst 12) 



SCLK 
C/D~ 

SDO 



cg> 



x 



tsu 



<D 



5C 



h4® 



CONNECTYTOD(lnst.5) 
SPC Data «► D (Inst. 9) 



SPC Data ** PARALLEL DATA REGISTER (Inst 10) 

SPC Data *■ Y (Inst. 8) 

CONNECT D TOY (Inst 14) 



SCLK 
C/D" 



yimmmn 



<BD 



l ZHL 



K© 






SCLK 
C/D 



wnmnim 



-f<S> 



i i 






<4Z) 



-*■ SPC Data SYNCHRONOUS W/PCLK (Inst. 3) 



SCLK 
C/D 

PCLK 






y-\. 



*su 

* » 



4 »» 



- < "v tH 

1 tsu 1 t H l 



<H6) 



<M) 



<© 



SPC Data *■ PARALLEL DATA REGISTER SYNCHRONOUS 

W/PCLK (Inst. 13) 



SCLK 
C/D 

PCLK 



4. 


\ 




mnnmmniM 


*-<H2) 


r-\ 






(^\ L » 


. 


k£6> 




'su 


* * * 


yuc^ 




tt 


H 


[-< S H5^ 



to 
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DETAILED FUNCTIONAL BLOCK DIAGRAM 

SDI 

SERIAL PROTOCOL COMMAND & DATA REGISTERS 



C/D" 



SCLK 




PARALLEL , 
DATA < 
REGISTER 



v- 



PCLK 



0~E Y 



The detailed block diagram consists of two main elements: the 
parallel data register and the SPC data/command registers. The 
main data path is from the D inputs down to the data register and 
through to the Y outputs. This path is typically used during stan- 
dard operations. For diagnostic or systems initialization, the inter- 
nal SPC data path is used. This path allows access between the 
SPC data and command registers and the standard data path, pins 
and data register. The SPC data and command registers are ac- 
cessed via the SDI, SDO, C/D and SCLK pins. 



C/D" 



SCLK — 



SDI- 



SPC COMMAND 
REGISTER 



^O 



SPC DATA 
REGISTER 



MUX 



-SDO 



SPC FUNCTIONAL DESCRIPTION 

The Serial Protocol Channel (SPC) has been optimized for the 
minimum number of pins and the maximum flexibility. The data is 
passed in on a Serial Data Input pin (SDI) and out on a Serial Data 
Output pin (SDO). The transfer of the data is controljed by a Serial 
Clock (SCLK) and a Command/Data mode input (C/D). These four 
pins are the basic SPC pins. To the outside, the SPC appears as 
two serial shift registers in parallel -one for command and the 
other data. The serial clock shifts data and the Command/Data 
(C/D) line selects which register is being shifted. The command 



register is used to control loading of data to and from the data regis- 
ter with other storage elements in the device. 

With respect to executing an SPC command, there are four dis- 
tinct phases: (1) data is shifted in, (2) followed by the command, (3) 
the command is executed, and (4) data is shifted out. During the 
data mode, data is simultaneously shifted into the serial data regis- 
ter while the data in the register is shifted out. During the command 
mode, opcode-type information is shifted through the serial ports. 
The command is executed when the last bit is shifted in and the 
C/D line is brought low. The execution phase is ended with the next 
serial clock edge. 



XFER 
(EXECUTE 

SPC 
COMMAND) 




C/D" 



DATA| N 



DATAqut 



SCLK fifin I tin 



XFER 




©i © i ©i © 
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SPC data and commands are shifted in through the SDI pin, 
which is a serial input pin, and out through the SDO pin, which is a 
serial output pin. Data and commands are shifted in Least Signifi- 
cant Bit first; Most Significant Bit last (Y = LSB, Y15 = MSB). Exe- 
cution of SPC commands is performed by stopping the shift clock, 
SCLK, and lowering the C/D line from high-to-low. Later the SCLK 
may then be transitioned from low-to-high. SPC commands and 
data can be shifted anytime, without regard for operation. During 
the execution phase, care must be taken that there is no conflict 
between the SPC operation and parallel operation. This means that 
if the SPC operation attempts to load the parallel data register (op- 
code 10) while PCLK is in transition, the results are undefined. In 
general, it is required that the PCLK be static during SPC opera- 
tions. The synchronous commands (opcode 3 and 13), however, 
allow the PCLK to run. In these operations, the high-to-low transi- 
tion of the C/D line takes on the function of an arm signal in prepa- 
ration for the next low-to-high transition of the PCLK. 

SPC COMMANDS 

There are 16 possible SPC opcodes. Fourteen of these are util- 
ized, the other two are reserved and perform NO-OP functions. The 
top eight opcodes, through 7, are reserved for transferring data 
into the SPC data register for shifting out. The lower eight opcodes, 
8 through 1 5, are used for transferring data from the SPC data reg- 
ister to other parts of the device. Two of the commands are also 
used for connecting the data in and out pins. 



OPCODE 


SPC COMMAND 





Y to SPC Data Register 


1 


Parallel Data Register to SPC Data Register 


2 


D to SPC Data Register 


3 


Y to SPC Data Register Synchronous w/PCLK 


4 


Status (OT= Y . PCLK) to SPC Data Register 


5 


Connect Y to D 


6-7 


Reserved (NO-OP) 


8 


SPC Data to Y (UE is overidden) 


9 


SPC Data to D 


10 


SPC Data to Parallel Data Register 


11 


Select Serial Mode 


12 


Select Stub Mode 


13 


SPC Data to Parallel Data Register Synchronous 
w/PCLK 


14 


Connect D to Y (CH: is overidden) 


15 


NO-OP 



Opcode is used for transferring data from the Y output pins into 
the SPC data register. Opcode 1 transfers data from the output of 
the register, before the tri-state gate, into the SPC data register. 
Opcode 2 transfers data from the D input pins into the SPC data 
register. 



SCLK ■ 

C/D~ ■ 



Y-+ SPC Data (Inst 0) 

SDI D 

_L_ 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



PARALLEL y\ 
DATA REGISTER % * — PCLK 



v- 



- UEV 



i 



SDO 



Data Register — ► SPC Data (Inst 1) 

SDI D 



SCLK ■ 
C/D ■ 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



SDO 



PARALLEL y\ 
DATA REGISTER Vp — PCLK 



^ 



■C^v 



SCLK • 
C/D" ■ 



D -+ SPC Data (Inst 2) 

SDI D 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



m 



PARALLEL 
DATA REGISTER < 



v- 



PCLK 



-CTv 



SDO 



S13-127 



IDT7MB6042 8Kx 112 WRITABLE 
CONTROL STORE STATIC RAM MODULE 



COMMERCIAL TEMPERATURE RANGE 



Opcode 3 transfers data on the Y pins to the SPC data register 
on the next PCLK, thus achieving a synchronous observation of the 
SPC data register in real time. This operation can be forced to re- 
peat without shifting in a new command by pulsing C/D low-high- 
low after each PCLK. As soon as data is shifted out using SCLK, the 
command is terminated and must be loaded in again. 



Y — ► SPC Data Synchronous w/PCLK (Inst 3) 
D 



SCLK ■ 
C/D ■ 



SDI 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 



REGISTERS 



PARALLEL 
DATA REGISTER 



PCLK 



^ 



■ 0~E" Y 



SDO 



Opcode 4 is used for loading status into the SPC data register. 
The format of bits is shown below. 



-\-W///M 



SCLK ■ 
C/D" ■ 



SDI 



Status -f SPC Data (Inst 4) 

D 



SERIAL 
PROTOCOL 



DATA 
& 

COMMAND 



REGISTERS 



PARA 



ATA Prn DATA RECITER <KtlPCLK 



v« 



S3 0~EV 



Opcode 5 connects Y to D. Opcodes 6 and 7 are reserved, 
hence designated NO-OP. 

Connect Y to D (Inst 5) 

SDI AD 

1 



SCLK ■ 
C/D" ■ 




.PARALLEL < L pCLK 



DATA REGISTER 



■0~E" Y 



SPC Data - 



SDI 



Y (Inst. 8) 
D 



SCLK - 
C/D ■ 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



PARALLEL s\* PPI K 
DATA REGISTER N^ ruus 



v- 



■0~E" Y 



SDO 



Opcode 8 is used for transferring SPCdata directly to the Y pins. 
When executing opcode 8, the state of OE Y is a "do not care"; that 
is, data will be output even if OE Y = HIGH. Opcode 9 is used for 
transferring SPC data to the D pins. Operands 8 and 9 can be tem- 
porarily suspended by raising the C/D input and resumed by low- 
ering the C/D. As soon as SCLK completes transition, the com- 
mand is terminated. 



SPC Data - 



SCLK ■ 
C/D ■ 



SDI 



D (Inst 9) 

D 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



PARALLEL <U_ PCLK 



DATA REGISTER 



v- 



■XSEy 



SDO 



SDO 
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Opcode 1 is used for transferring data from the SPC data regis- 
ter into the parallel data register, irrespective of the state of PCLK. 
However, PCLK must be static between C/D going high-to-low and 
SCLK going low-to-high. 



STUB MODE 



SDI- 



SPC Data - 

SDI 



Parallel Data Register (Inst 10) 
D 



DEVICE #2 



CMD2 



DEVICE #3 



CMD3 



DEVICE #4 



CMD4 



-*-SDO 



SCLK ■ 
C/D~ ■ 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



SDI- 



PARALLEL s\ 
DATA REGISTER V 



DEVICE #1 



CMD1 



DEVICE #5 



CMD5 



-*-SDO 



■PCLK 



V- 



■ UEv 



SDO 



Opcodes 1 1 and 12 are used to set Serial and Stub Mode, re- 
spectively. After executing one of these opcodes, the device re- 
mains in this mode until programmed otherwise. The Serial mode 
is the default mode that the IDT49FCT818 powers up in. In Serial 
mode, commands are shifted through the SPC command register 
and then to the SDO pin. This is the typical mode used when sev- 
eral varieties of devices that utilize the SPC access method are em- 
ployed on one serial ring. 

SERIAL MODE 



DEVICE #1 


DEVICES 


DEVICES 


DEVICE #4 


DEVICE #5 




CMD1 




CMD2 




CMD3 




CMD4 




CMD5 























Opcode 13 transfers data from the SPC data register to the par- 
allel data register on the next PCLK. Opcode 14 connects the D bus 
to the Y. Operation 14 can be temporarily suspended by raising the 
C/D input and resumed by lowering the C/D input again. The op- 
eration is terminated by SCLK. 

SPC Data — ► Parallel Data Register Synchronous w/PCLK (Inst 13) 

SDI D 



SCLK ■ 

C/D ■ 



SERIAL 
PROTOCOL 



DATA 

& 

COMMAND 

REGISTERS 



SDO 



PARALLEL 
DATA REGISTER 



PCLK 



v- 



-0~E Y 



In Stub mode, SDI is connected directly to SDO. In this way, the 
same diagnostic command can be loaded into multiple devices of 
like type. For example, in four clock cycles the same command 
could be loaded into 8 IDT49FCT818S (64-bit pipeline register). 
Dissimilar devices must be segregated into serial scan loops of 
similar type, as shown below. During the command phase, the se- 
rial shift clock must be slowed down to accommodate the delay 
from SDI to SDO through all of the devices. The slower clock is typi- 
cally a small tradeoff compared to the reduced number of clock 
cycles. 



Connect D to Y (Inst 14) 

D 



SCLK ■ 
C/D ■ 




PARALLEL <L_ pCLK 



DATA REGISTER ' 



m 



-OEv 
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IDT7MB6042 8Kx 112 WRITABLE 
CONTROL STORE STATIC RAM MODULE 



COMMERCIAL TEMPERATURE RANGE 



Opcodes 3 and 1 3 transfer data synchronous to the PCLK which 
means that the high-to-low on the C/D input is an arm signal. The 
data and command can be shifted in while the PCLK is running. 
The C/D line is dropped prior to the desired PCLK edge and raised 
before the next edge. Instruction 13 can be repeated over many 
times by leaving the C/D line low during multiple transitions of the 
PCLK while not clocking SCLK. PCLK cycles can even be skipped 
by raising the C/D input during the desired clock periods. Instruc- 
tion 3 can be repeated by pulsing the C/D high after each PCLK. 



C/T5 



DATA 
IN 



SCLK flfifi tin 



EXECUTE 
{SPC CMD) 



PCLK 




The ability to continuously execute a synchronous command 
can provide major benefits. For example, the synchronous read 
(Instruction 3, Y to SPC data) instruction could be clocked into the 
SPC data register. Then, it could be continuously executed by 
pulsing the C/D line high. When the whole system is stopped 
(PCLK quiescent), the serial data register will contain the next to the 
last state of the parallel data register. That value can be shifted out 
and the current state of the parallel register can then be observed, 
allowing for the observation of two states of the parallel register (the 
current and the previous). 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut 



255Q 




DATAo 



255Q ■ 



5V 

480O 

T 5 P F * 



Figure 1. Output Load 

* Including scope and jig. 



Figure 2. Output Load 

(for toLZ.tcHZftoHZf 

1 whz and l ow) 



ORDERING INFORMATION 



IDT 



xxxx 



Device Type 



A 
Power 



Speed Package 



Process/ 

Temperature 

Range 



Blank 
K 



30 
35 
40 
50 
60 



J 7MB6042 



Commercial (0°C to +70°C) Only 
QIP (Quad In-Line) 

Speed in Nanoseconds 

Standard Power 
8Kx 1 12 WCS Module 
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DUAL(8Kx64) 
DATA/INSTRUCTION 
CACHE MODULE FOR 
IDT79R3000 CPU 



ADVANCE 

INFORMATION 

IDT 7MB6043 



FEATURES: 

• High-speed CMOS static RAM module constructed to support 
the IDT79R3000 RISC CPU as a complete data and instruction 
cache (dual 8K x 64) 

• Operating frequencies to support 12MHz, 16.7MHz and 20MHz 
IDT79R3000 

• Available in a high-density, low profile 128-pin QIP (quad in-line 
package) 

• Surface mounted SOIC components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• On-board address latches for direct interface to the IDT79R3000 
CPU 

• TTL compatible l/Os 

• Single 5V (±10%) power supply 



DESCRIPTION: 

The IDT7MB6043 is a 128K-byte high-speed CMOS static RAM 
constructed on a multilayer epoxy substrate (FR-4), using 16 
IDT7164 (8K x 8) RAMs and 8 IDT74FCT373 latches. 

The construction and specifications of this module have been 
optimized to support its use as a complete 8K deep Instruction and 
Data cache for the IDT79R3000. 

The IDT7MB6043 is organized as two separate banks of 8K x 64 
with the IDT74FCT373s being used as address latches. The two 
banks of RAM with their associated address latches share a com- 
mon 13-bit ADDRESS bus and a common 64-bit DATA bus. The 
chip select, write enable, RAM output enable and latch enable 
controls for the two banks are brought out separately to support 
interleaving access to the two banks of RAM. Also, each bank has 
two sets of address latches to reduce the capacitance loading on 
the outputs of the latches and, thereby, enhance performance. 



PIN CONFIGURATION 



PIN NAMES 



GNDC 
DoC 
D 2 C 
D 4 C 
D 6 C 
D 8 C 
WE! (3) C 

£ST 5 (3) C 

WE 5 (3) C 

DnC 

D13C 

A C 

A 2 C 

A 4 C 

D14C 

N.C.C 

N.C.C 

D15H 
D 17 C 
Di 8 l= 

WE 2 (3) C 
CST 2 <3) C 
C5T 6 <3) C 

WE" 6 < 3 > C 
D 23 C 

R 25 n 
n 27 n 

D31 C 



65 GND 

66 D1 

67 D 3 

68 D 5 

69 D 7 

70 D 9 

71 UE^) 

72 GND 

73 D10 

74 3E 5 < 3) 

75 D 12 

76 Vcc 

77 A, 

78 A 3 

79 A 5 

80 GND 

81 LE1 

82 LE3 

83 D 18 

84 Vcc 

85 D19 

86 D21 

87 OE* 2 (3) 

88 GND 

89 D 22 

90 *5EV 3 > 
D 24 

K* 
D 2 < 
D™ 



'30 



M29« 1 ) 



Vcc 128 

D 62 (4) 127 

Deo (4) 126 

D 58 125 

D 56 124 

GND 123 

WE" 4 <3) 122 

D54 121 

D 53 120 

WE 8 (3) 119 

D51 118 

GND 117 

Ai 2 116 

A10 

A 8 

Ae 

LE2 112 

LE4 111 
GND 110 

D47 109 

D45 108 

D43 107 

WE7O) 106 

GND 105 

D42 104 
WE~3< 3 > 103 

D40 102 

V cc 

D37 

D36 

D33 
GND 



115 
114 
113 



101 
100 



98 
97 



64 

63 M 

62 

61 

60 

59 D 

58 

57 

56 

55 P 

54 

53 

52P 

51 

50 

49 

48 

47 13 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 



HVcc 
,- D 63 (4) 
H Dei< 4 > 
=l D59 
=]D 57 

r- D55 

Zl &E 4 W 
Zl C5T 4 (3) 
Zl C3T 8 <3) 

©E 8 (3) 

Zl D 52 
Zl D50 

N.C. 
13 An 
Zl Aq 
=IA 7 
13 N.C. 

N.C. 
3D49 
=!D 48 
=1D 46 
Z] D44 

. zi rjEV 3 ) 

Zl C^T 7 (3) 
3 C5T 3 <3) 
ZI UE 3 (3) 
3 D41 
3 D 39 
3 D 38 
> H D38 

3D34 

H GND 



Do - D59 


Data l/Os 


A -A11 


Address Inputs 


LE1 - LE4 


Latch Enables 


U5T,(3)_c5T 8 (3) 


RAM Selects 


We7 3 >-We7 3 > 


Write Enables 


SEY 3 >-5E 8 <3> 


Output Enables 


GND 


Ground 


Vcc 


Power Supply 


N.C. 


No Connection 



NOTES: 

1 . All GND pins must be grounded for proper operation. 

2. All Vcc P< ns must b® connected to +5V for proper operation. 

3. Active Low Signal. 

4. These pins must be connected to GN D or Vcc through a resistor 
for proper operation in the IDT79R3000 application. 



m 



QIP 
TOP VIEW 



NOTE: 

1 . For module dimensions, 
packaging section. 



please refer to module drawing M29 in the 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



' 1939 MIPS Computer Systems, Inc. All Rights Reserved. 
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DSC-7031/- 



IDT7MB6043 128K (8K X 64) CMOS STATIC RAM 
FR-4 QIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



INSTRUCTION CACHE 







FCT 


AC (0-1 2) 






71 fid 










373 
LATCH 






2(8Kx8) 






W&n 75Eri C^iT/n 




ii 














> 














I 








A r 




FCT 

373 

LATCH 




7164 
2{8Kx8) 
































. wt (6). ut (6)> Ui>1 (6) 








AD (0-1 2) 




„ 








FCT 

373 

LATCH 




7164 
2(8Kx8) 






















> 


i 










Wq/j, <->L(/), Uol(/) 




















' 












FCT 

373 

LATCH 




7164 
2 (8K x 8) 




WE* (8)i GE {8 >. C5T(8) — 
























— » 







D(0-15) 



D(16-31) 



D{32-47) 



D(48-63) 



DATA CACHE 






AA ( o-i2) 














FCT 

373 

LATCH 




7164 
2{8Kx8) 
















** D(0-15) 


WEn £TEm ^5Tm 






i 














i 
















\ 












FCT 

373 

LATCH 




7164 
2(8Kx8) 
















** D(16-31) 


WF^l T^P^ T^T i 














Wt(2), *-»t(2)> o;:>1 {2) 








AB(o-i2) 




. 








FCT 

373 

LATCH 




7164 
2(8Kx8) 
















■" D(3i>-4/) 






i 


i 










Wt(3), UL(3), Uol(3) ' — 




» 

r 
















1 












FCT 

373 

LATCH 




7164 
2(8Kx8) 




WE(4), 0~Ej 4 ), ^5T(4) 










*" D(48-63) 














— * 
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DUAL (4KX 64) DATA/ 
INSTRUCTION CACHE 
MODULE FOR IDT79R3000 
CPU 



ADVANCE 

INFORMATION 

IDT7MB6044 



FEATURES: 

• High-speed CMOS static RAM module constructed to 
support the IDT79R3000 RISC CPU as a complete data and 
instruction cache (dual 4K x 64) 

• Operating frequencies to support 12MHz, 16.7MHz and 
20MHz IDT79R3000 

• Available in a high-density, low profile 128-pin QIP (quad 
in-line package) 

• Surface mounted SOIC components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• On-board address latches for direct interface to the 
IDT79R3000 CPU 

• TTL compatible l/Os 

• Single 5V (+10%) power supply 



DESCRIPTION: 

The IDT7MB6044 is a 64K-byte high-speed CMOS static RAM 
constructed on a multilayer epoxy substrate (FR-4), using 8 
IDT71586 (4K x 16) Latched RAMs. 

The construction and specifications of this module have been 
optimized to support its use as a complete 4K deep Instruction and 
Data cache for the IDT79R3000. 

The IDT7MB6044 is organized as two separate banks of 4K x 64 
with the IDT71586s being used as address latched RAMs. The two 
banks of RAM with their associated address latches share a 
common 12-bit ADDRESS bus and a common 64-bit DATA bus. 
The chip select, write enable, RAM output enable and latch enable 
controls for the two banks are brought out separately to support 
interleaving access to the two banks of RAM. 



PIN CONFIGURATION 



PIN NAMES 



GND C 
D (0) C 
D (2) C 

?(6) f 
"SRC 

C|T 5 [: 

WE ( 5,C 
Dtn,C 

D(13)C 

A (0) C 

a (2) F 
A (4 )E 

i&E 

N.C. C 
0(15) C 
D(17)C 

vTt^C 

£5T( 6 )C 
WE( 6 )C 

D(23)C 

fee 



1 


65 


GND 


2 


66 


D(1) 


3 


67 


D(3> 


4 


68 


D ( 5) 


5 


69 


D (7> 


6 

7 


70 
71 


2® 


8 


72 


GND 


9 
10 


73 

74 


as, 


11 


75 


D {12) 


12 


76 


Vco 


13 


77 


A ( i) 


14 


78 


A(3) 


15 


79 


A (5) 

GND 


16 


80 


17 


81 


LE1 


18 


82 


LE3 


19 


83 


D(16) 


20 


84 


Vro 


21 


85 


D(19) 


22 

23 


86 
87 


Sf£ 1) 


24 


88 


GND 


25 
26 


89 
90 


D(22) 
QE(6) 


27 


91 


D(24) 


28 


92 


D (28) 

D(32) 

v cc 


29 


93 


30 


94 


31 


95 


32 


96 



Vcc 

D(62) 
D{60) 
D(58) 

G%» 
WE 



M29( 1 > 



(4) 

D (54) 

D(51) 

GND 
N.C. 

A(i ) 

A(8) 
A (6) 

LE2 

LE4 

GND 

D(47) 
D(45) 

^S 

GND 

J2f 42 > 
WE( 3 ) 

D(40) 

Vcc 

D(37) 
0(35) 
D(33) 

GND 



128 

127(4) 

126< 4 > 

125 

124 

123 

122 

121 

120 

119 

118 

117 

116 

115 

114 

113 

112 

111 

110 

109 

108 

107 

106 

105 

104 

103 

102 

101 

100 



97 



64 

63 

62 

61 

60 

59 

58 

57 

56 

55 

54 

53 D 

52 

51 

50p 

49 

48 

47 1] 

46 P 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 



=IV CC 

U D (e3 / 4 > 

n dU 4 > 

=] D< 59} 

D (57) 



3D* 

Zl ucn (4) 



P^4» 



Dg5T w 

ZI^Etf) 
Z] D ( 52) 

Zl D(50) 
Zl N.C. 
3 A(11) 
Zl A ( 9 ) 
=lAm 

d n:c. 

N.C. 
f-t 5< 49 > 

^D (48 ) 

^ S {48) 
R f44 > 

U D(41) 

^ R (39) 

-J D (38) 
=3 2(36) 



QIP 
TOP VIEW 

NOTE: 

1 . For module dimensions, please refer to module drawing M29 in the 
packaging section. 



CEMOS is a trademark of Integrated Device Technology, Inc. 



D0-D59 


Data l/Os 


Ao -An 


Address Inputs 


LE1 - LE4 


Latch Enables 


£3^ -C5T 8 


RAM Selects 


WE, -WE 8 


Write Enables 


T5E : -X5B & 


Output Enables 


GND 


Ground 


Vcc 


Power Supply 


NC 


No Connection 



NOTES: 

1 . All GND pins must be grounded for proper operation. 

2. AH Vcc pins must be connected to + 5V for proper opera- 
tion. 

3. These pins must be connected to GND or Vqq through a 
resistor for proper operation of the IDT79R3000 applica- 
tion. 



EH 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology. Inc. 
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1DT7MB6044 64K(4Kx 64) DATA/INSTRUCTION 
CACHE MODULE FOR IDT79R3000 CPU 



COMMERCIAL TEMPERATURE RANGE 



INSTRUCTION CACHE 

A(o-n) 



WF ( 5), QEts). C3T (5 ) 
LE3 



WE (6) ,UE (6) ,CST (6) 



WE(7),0^7).CgT(7) 

LE4 — 



WE ( 8). C^8), C5T ( 8 



it-ATGH; 



it^ATCH; 



ItATGH 



itATCHi! 



IKBKIi 



' D(0-15) 



4(4Kx4) - D ( 16-31) 



ii$$*8)i 



* *" D(32-47) 



4(4Kx4) 



D(48-63) 



DATA CACHE 

A (0-11) 























s|&7-!^/3& 




: f^x^|. : ; 






WFm S&11 CSTrn 




i 


i 


























' 












LATCH;: 




:. 4(4Kx4) ■."■/'■ 










* 
























Wt( 2 ), ^t(2). Ub l(2) 








, 








LATCH 




4(4Kx4) '; : 






















i 


i 










WL(3), OI_(3). C^t>l(3) 




> 












1 












LATCH 




■4(4Kx4) 














WI( 4 ),OE"(4), CS1( 4 ) 








— »• 







D(0-15) 



D(16-31) 



inn 



D(48-63) 



= 71586 Latched RAMs 
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DUAL(16Kx60) DATA/ 
INSTRUCTION CACHE 
MODULE FOR IDT79R3000 
CPU (MULTIPROCESSOR) 



ADVANCE 

INFORMATION 

IDT 7MB6049 



FEATURES: 

• High-speed CMOS static RAM module constructed to 
support the IDT79R3000 CPU in a multi-processor system as 
a complete data and instruction cache (dual 16K x 60) 

• Additional data address invalidation latches on-board to 
facilitate use in a multi-processor system 

• Operating frequencies to support 12MHz, 16.7MHz, 20MHz 
and 25MHz IDT79R3000 

• Available in a high-density, low profile 120-pin QIP (quad 
in-line package) 

• Surface mounted SOIC components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• TTL compatible !/Os 

• Single 5V (±10%) power supply 



DESCRIPTION: 

The IDT7MB6049 is a 256K-byte high-speed CMOS static RAM 
constructed on a multilayer epoxy substrate (FR-4), using 28 
IDT7198 (16K x 4) RAMs and 18 IDT74FCT373 latches. 

The IDT7MB6049 supports use in a multi-processor system by 
providing data and instruction address invalidation latches on- 
board. The IDT7MB6049 is organized as two separate banks of 
16K x 60 with the IDT74FCT373s being used as address latches. 
The two banks of RAM with their associated address latches share 
a common 14-bit ADDRESS bus and a common 60-bit DATA bus. 
The chip select, write enable, RAM output enable and latch enable 
controls for the two banks are brought out separately to support in- 
terleaving access to the two banks of RAM. Also, each bank has 
two sets of address latches to reduce the capacitance loading on 
the outputs of the latches and, thereby, enhance performance. 



PIN CONFIGURATION 



PIN NAMES 



GND 
D(0) 

D(2) 

D(4) 
Wgd) jd 

r>F 
P1A ( o) C 
P1A( 2 ) C 
P1A( 4 ) C 
P1LE1 C 
P1A(6) C 
P1A(8) C 
P1A(io) C 
P1A(1 2) C 

D ( i2) C 
D(14) C 
D(ie) C 
D(1 8) C 
W$ 2 ) C 
GNDC 

D(20)C 

g (22) t= 
D(24) C 

D (26) C 

D( 28 ) L_ 

VccP 



61 GND 

62 D(1) 

63 D (3 ) 

64 D( 5 ) 

65 Dm 

66 TSEm 

67 Vcc 

68 D( 9 ) 

69 D(11) 

70 P1A(1) 

71 P1A( 3 ) 

72 P1A(5) 

73 P1LE2 

74 P1A(7> 

75 P1A{9) 

76 P1A(ii) 

77 P1A(i 3 ) 

78 PTC5E( 2 ) 

79 D ( 13, 

80 D ( 15) 

81 D ( 17) 

82 Dm 9) 

83 OE(2) 

84 GND 

85 D(21) 

86 D(23) 

87 D(25) 

88 D (27 ) 

89 D (2 9) 

90 GND 



GND 120 

D(58) 119 

D(56) 118 

D(54) 117 

D/52) 116 

WE ( 4) 115 

GND 114 

D{50) 113 

D(48) 112 

P2A{0) 111 

P2A(2) 110 

P2A(4) 109 

P2LE1 108 

P2A(6) 107 

P2A(8) 106 

P2A ( io) 105 

P2Am 2 ) 104 

0) 103 

D ( 46) 102 

D(44) 101 

D(42) 100 

D[40) 99 
WE ( 3) 98 

Vcc 97 

D(38) 96 

D(36) 95 

D <34 ) 94 

D ( 32) 93 

D ( 30) 92 

GND 91 



56 
55 p 



'3 Vcc 

Zl D (59) 

5 D(57) 

D(55) 



60 
59 
58 
57p 



I] D(53) 

OEM 



54 

53 

52p 

51 

50 

49 

48 

47 p 

46 

45 

44 

43 

42 P 

41 

40 P 

39 p 

38 

37 

36 

35p 

34 

33^ 

32 P 

31 



r- --(4) 

I] GND 

I H D ( 51) 

: U D(49) 
UP2A(i). 

I =1 P2A (3 ) 

i D P2A(5) 
P P2LE 
_P2A(7» 
DP2A(9) 
=1 P2A ( ii, 
DP2AM3) 

i U P50E { 2) 

H D(47) 

II D(45) 

D(43) 

DQE( 3 ) 

I] £5(2) 
i 3 D(39) 
' H D(37) 

n D(35) 

^D (3 3) 

^ D ^> 

DGND 



Do -D59 


Data l/Os 


P1A m -P1A (13 , 


Address Inputs 


P2A - P2A 13 


Invalidate Address 


P1LE1 


Data Address Latch Enable 


P1LE2 


Instruction Address Latch Enable 


PT5E! 


Data Address Enable 


P\UE 2 


Instruction Address Enable 


FZUE, 


Invalidate Data Address Enable 


PIUE 2 


Invalidate Instruction Address Enable 


P2LEt 


Invalidate Data Address Latch Enable 


P2LE 2 


Invalidate Instruction Address Latch Enable 


00^ — CS 2 


RAM Selects 


WEfl-WEfP 


Write Enables 


(5Ef)-OT 8 < 3 » 


Output Enables 


GND 


Ground 


Vcc 


Power Supply 



NOTES: 

1. All GND pins must be grounded for proper operation. 

2. All V C c P' ns must b® connected to + 5V for proper operation. 

3. Active Low Signal. 



m 



QIP 
TOP VIEW 



CEMOS is atrademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT7MB6049 DUAL (16K X 60) DATA/INSTRUCTION 

CACHE MODULE FOR IDT79R3000 CPU (MULTIPROCESSOR) 



COMMERCIAL TEMPERATURE RANGE 



DATA CACHE 



INSTRUCTION CACHE 



P2A, ( 



P1A, Q 



P2LEd) 



FSoTm 



P2A(7-13) 



P1A, 



(7-13) 



P1LE1 (1 , 



FTOEr 



FCT 

373 

LATCH 



TT 



AA 



12-6) 



FCT 

373 

LATCH 



WE,, 



7198 
16Kx4 



SEm 



AA/y - 



(7-13) 



D(0-15) 



C3T { i, 



7198 |; 

16Kx4 



^ L 



D(16-31) 



FCT 

373 

LATCH 



<r r 



WE (: 



7198 
16KX4 



0~E",; 



D(32-35) 



AB, 



AB, 



M 



FCT 
373 
-J LATCH 



AB„ 



(10-13). 



1/2 FCT D { 36-39) 

244 «" "* 



7198 
16Kx4 



D(4Q-47) 



7198 
16KX4 



TT 



D(48-59) 

* »■ 



P2A 



(0-6)^ 



P1A . 



P2LE (2) 



PZ5E(2) 



P2A ( , 



P1A n 



■M. 



P1LE1 (2 



PlUEr; 



FCT 

373 

LATCH 



AC 



ip-6) 



FCT 

373 

LATCH 



WE, 



7198 
16Kx4 



(3) T 



OEh 



AC, 



(7-13) 



D(CM5) 



C3T(2) 



7198 
16Kx4 



-i L 



D(16-31) 



FCT 

373 

LATCH 



WE<< 



7198 
16KX4 



C^W 



D(32-35) 



AD, 



AD| 



^ 



FCT 

373 

LATCH 



AD,, 



(10-13) ^ 



1/2 FCT 
244 



D(36-39) 

* »> 



7198 
16Kx4 



0(40-4 7) 



7198 
16Kx4 

zn 



D(48-59) 



S13-136 



IDT7MB6049 DUAL (16Kx 60) DATA/INSTRUCTION 

CACHE MODULE FOR IDT79R3000 CPU (MULTIPROCESSOR) 



COMMERCIAL TEMPERATURE RANGE 



PACKAGE DIMENSIONS 
120-PIN QIP 



2.9 2.7 




•3.0- 



3.0 




KB 
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DUAL(8Kx64) DATA/ 
INSTRUCTION CACHE 
MODULE FOR IDT79R3000 
CPU (MULTIPROCESSOR) 



ADVANCE 

INFORMATION 

IDT 7MB6051 



FEATURES: 

• High-speed CMOS static RAM module constructed to 
support the IDT79R3000 RISC CPU in a multi-processor 
system as a complete data and instruction cache (Dual 8K x 
64) 

• Additional data address invalidation latches on-board to 
facilitate use in a multi-processor system 

• Operating frequencies to support 12 MHz, 16.7 MHz and 
20 MHz IDT79R3000 

• Available in a high-density, low profile 144-pin QIP (quad 
in-line package) 

• Surface mounted SOIC components on a multilayer epoxy 
substrate 

• Multiple ground pins for maximum noise immunity 

• TTL-compatible l/Os 

• Single 5V (±10%) power supply 



DESCRIPTION: 

IDT7MB6051 is a 128K-byte high-speed CMOS static RAM con- 
structed on a multilayer epoxy substrate (FR-4), using 16 1DT7164 
(8K x 8) RAMs and 8 IDT4FCT373 latches. 

The IDT7MB6051 supports use in a multi-processor system by 
providing data address invalidation latches on-board. The 
IDT7MB6051 is organized as two separate banks of 16K x 64 with 
the IDT74FCT373S being used as address latches. The two banks 
of RAM with their associated address latches share a common 
14-bit ADDRESS bus and a common 64-bit DATA bus. The chip 
select, write enable, RAM output enable and latch enable controls 
for the two banks are brought out separately to support interleaving 
access to the two banks of RAM. Also, each bank has two sets of 
address latches to reduce the capacitance loading on the outputs 
of the latches and, thereby, enhance performance. 



PIN CONFIGURATION 



PIN NAMES 



GND 
Do 
D 2 
D 4 

D 6 
WE! 

£3T 5 

WE 5 

Dn 

D 13 

P2A 

P2A 2 

P2A 4 

FTC5E 

A 

A 2 

A 4 

D 14 
N.C. 
N.C. 
Dis 
D17 
Die 

V7E 2 
UST 2 
C5Te 
WE 6 
D 23 
D 25 

D 2 7 
D29 
D 3 1 

Vcc 



C 1 
C 2 
C 3 
C 4 
C 5 
C 6 
C 7 
C 8 
C 9 
c 10 
C 11 
C 12 
C 13 
C 14 
C 15 
C 16 
C 17 
C 18 
C 19 
C 20 
C 21 
C 22 
C 23 
C 24 



73 GND 

74 D t 

75 D 3 

76 D 5 

77 D 7 

78 D 9 

79 O - ^ 

80 GND 

81 D10 

82 0~E 5 

83 D^ 

84 V cc 

85 P2A, 

86 P2A 3 

87 P2A 5 

88 F20~E 

A1 

A 3 

A 5 

92 GND 

93 PILE, 

94 PILE2 

95 D^ 

96 Vcc 

97 D 19 

98 D21 

99 0~E 2 

100 GND 

101 D 22 

102 0~E 6 

103 D 24 

104 Dgg 

105 D 28 

106 Dsq 

107 D 32 

108 Vcc 



90 
91 



Vcc 


144 


72 


UVcc 


D62 


143 


71 


Zl D63 


Deo 


142 


70 


UD61 


D 58 


141 


69 


ZID59 


D 56 


140 


68 


UD57 


GND 


139 


67 


=ID 55 


WE 4 


138 


66 


HC5T 4 


D54 


137 


65 


D53 


136 


64 


Z]CS1 8 


WE 8 


135 


63 


ZlDEs 


D51 


134 


62 


HD52 


GND 


133 


61 


HD50 


P2A 12 


132 


60 


ZIN.C. 


P2A 10 


131 


59 


=]P2An 


P2A 8 


130 


58 


Z3P2A 9 


P2A 6 


129 


57 


HP2A 7 


A 12 


128 


56 


ZIN.C. 


A10 


127 


55 


3Aii 


A 8 


126 


54 


ZIA9 


A 6 


125 


53 


=IA 7 


N.C. 


124 


52 


ZIN.C. 


P2LE 


123 


51 


I] N.C. 


GND 


122 


50 


Zl D49 


D47 


121 


49 


UD48 


D45 


120 


48 


=]D46 


D43 


119 


47 


^ D44 


WE7 


118 


46 


HUE7 


GND 


117 


45 


_ICS1 7 


D 42 


116 


44 


Z1CS1 3 


WE 3 


115 


43 


D5E 3 


D40 


114 


42 


HD41 


Vcc 


113 


41 


3 D 39 


D37 


112 


40 


-JDas 


D35 


111 


39 


3 D 38 


D33 


110 


38 


I]D34 


GND 


109 


37 


HGND 


QIP 








TOP VIEW 









D o -D59 


Data l/Os 


Ao ~ Ais 


Address Inputs 


P2A - P2A 13 


Invalidate Address 


P1LE1 


Data Address Latch Enable 


P1LE2 


Instruction Address Latch Enable 


PlO^ 


Data Address Enable 


FZUE 


Invalidate Address Enable 


P2LE 


Invalidate Address Latch Enable 


USTi -UST 8 


RAM Selects 


^S?, -C52 4 


RAM Selects 


WE, - WE 8 


Write Enables 


OE^OEa 


Output Enables 


GND 


Ground 


Vcc 


Power Supply 


NC 


No Connection 



NOTES: 

1. All GND pins must be grounded for proper operation. 

2. All Vcc P' ns must d® connected to +5V for proper operation. 



CEM OS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



1 1989 Integrated Device Technology, Inc. 
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IDT7MB6051 128K (8Kx 64) CMOS STATIC RAM 
FR-4QIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



DATA CACHE 



INSTRUCTION CACHE 



P2A 




% — r 

WE 4 Q~E 4 C~ST 4 



A7-13 



FCT 

373 

LATCH 



P1LE2 



AC . 



C32 5 



FCT 

373 

UTCH 



7164 
8Kx8 



Do-is 



♦ * * 

WH 5 0~E 5 C3T 5 



AC 7 . 



7164 
8Kx8 



* — V~ 
WE 6 0~E 6 U5T 6 



FCT 

373 

LATCH 



AD 



FCT 

373 

LATCH 



7164 
8Kx8 



~? — V 
WE 7 Q~E 7 C~5T 7 



AD 7 



7164 
8Kx8 



WE 8 o~e 8 cst 8 



EH 
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256K(256Kx1-BIT) 
CMOS STATIC RAM 
SIP MODULE 



IDT7MC156 



FEATURES: 

• High-density 256K (256K x 1) CMOS static RAM module 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• Available in low profile 28-pin ceramic SIP (single in-line 
package) for maximum space saving 

• Fast access times: 25ns (max.) over commercial temperature 

• Low power consumption 

- Dynamic: less than 600mW (typ.) 

- Full standby: less than 30mW (typ.) 

• Utilizes IDT7187s high-performance 64K static RAMs pro- 
duced with advanced CEMOS ™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 



DESCRIPTION: 

The IDT7MC156 is a 256K (256K x 1-bit) high-speed static RAM 
module constructed on a co-fired ceramic substrate using four 
IDT7187 64K x 1 static RAMs in surface mount packages. 

The 7MC family of ceramic SIPs offers the optimum in packing 
density and profile height. The IDT7MC156 is offered in a 28-pin 
ceramic SIP (single in-line package). At only 350 mils high, this low 
profile package is ideal for systems with minimal board spacing. 
Surface mount SIP technology also yields very high packing den- 
sity, allowing greater than three IDT7MC156 modules to be 
stacked per inch of board space. 

ThelDT7MC156 is available with maximum access times as fast 
as 25ns and maximum power consumption of 1 .8 watts. The mod- 
ule also offers a full standby mode of 440mW (max.). 

All inputs and outputs of the IDT7MC156 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access times for ease of use. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 




ADDRESS ■ 



NOTE: 

1 . For module dimensions, please refer to module drawing M1 9 
in the packaging section. 

CEMOS is a trademark of Integrated Device Technology, Inc. 



j^. 



WE UE 



Q 0. 



64KX1 
RAM 



WE CE 



£ & 



64KX1 
RAM 



WE CE 



O & 



64Kx1 
RAM 



WE CE 



q a 



64KX1 
RAM 



DATA| N 



DATAqut 



PIN NAMES 



A0-A15 


Address Lines 


Din 


Data Input 


Dout 


Data Output 


CSg-3 


Chip Enable 


WE0-3 


Write Enable 


Vcc 


Power 


GND 


Ground 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S13-140 



DSC-7002/1 



IDT7MC156 256K (256K x 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto +70 


°C 


Tbias 


Temperature Under Bias 


-55 to +125 


°C 


TsTG 


Storage Temperature 


-55 to +125 


°C 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.50) 


- 


0.8 


V 



NOTE: 

1 . V |L = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

Vcc = 5.0V ±10%, Vcc (Win.) = 4.5V, Vcc (Max.) = 5.5V, V LC 



0.2V, V HC = Vcc- 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MC156 
MIN. TYP. (1) MAX. (2> MAX. (3) 


UNIT 


■iu 


Input Leakage Current 


Vcc = Max.; Vin = GND to Vcc 


15 :: .15 


uA 


I'loI 


Output Leakage Current 


Vcc = Max.,CS = ViH.VbuT = GND to Vcc 


15 s 


uA 


'cci 


Operating Power Supply 
Current 


S3 = V1l, Vcc = Max., 
Output Open, f = 


110 225 3do; 


mA . 


•cC2 


Dynamic Operating Current 


£3 = V| L , Vcc = Max- 
Output Open, f = fMAX 


120 245 330: 


mA 


'SB 


Standby Power Supply 
Current 


C5>Mh or (TTL Level) 
Vcc = Max., Output Open 


- 90 180 j|$ 


mA 


'SB1 


Full Standby Power Supply 
Current 


CS>V HC .V tN >V^corV LC 
Vcs - Max., Output Open 


6 60 %M 


mA 


v 0L 


Output Low Voltage 


let = 8mA, Vcc = Min - 


0.4 0.4 


V 


VoH 


Output High Voltage 


l 0H = -4mA, Vqc = Min. 


.2.4 - - m 'Z 


V 



NOTES: 

1. Vcc =5V,T A = +25°C 

2. t M = 35, 45, 45, 55ns 

3. t M = 25, 30ns 



m 
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IDT7MC156 256K (256Kx 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut ■ 



2550 - 



5V 

f 4800 

±30pF 



DATAqut . 



2550 - 



5V 
4800 

i5pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for tctzt^toLz, t CHZ1(2 , toHZi 
*OWi *WHZ) 

•Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, T A = 0°Cto +70°C) 



SYMBOL 


PARAMETER 


IDT7MC156S25 
MIN. MAX. 


IDT7MC156S30 
MIN. MAX. 


IDT7MC156S35 
MIN. MAX. 


IDT7MC156S45 
MIN. MAX. 


IDT7MC156S55 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


25 Jfe.v, 


30 


35 


45 


55 


ns 


*AA 


Address Access Time 


f;=25" 


30 


35 


45 


55 


ns 


*ACS 


Chip Select Access Time 


- *2&. 


30 


35 


45 


55 


ns 


t C LZ1,2 (1) 


Chip Select to Output in Low Z 


5 £*- 


5 


5 


5 


5 


ns 


tcHZ ™ 


Chip Select to Output in High Z 


-..fftf 20 . 


25 


25 


30 


30 


ns 


*0H 


Output Hold from Address Change 


5?*:-:!' - 


5 


5 


5 


5 


ns 


tpud) 


Chip Select to Power Up Time 


.iS-' - 














ns 


t PD o) 


Chip Deselect to Power Down Time 


a : ; 25 


30 


35 


45 


55 


ns 



NOTE: 

1. This parameter guaranteed but not tested. 



AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, T A = 0°Cto +70°C) 



SYMBOL 


PARAMETER 


IDT7MC156S25 
MIN. MAX. 


IDT7MC156S30 
MIN. MAX. 


IDT7MC156S35 
MIN. MAX. 


IDT7MC156S45 
MIN. MAX. 


IDT7MC156S55 
MIN. MAX. 


UNIT 


WRITE CYCLE 


*wc 


Write Cycle Time 


25 Zm, 


30 


35 


45 


55 


ns 


tew 


Chip Selection to End of Write 


25 ||*f 


25 


30 


40 


50 


ns 


*aw 


Address Valid to End of Write 


25 \ :- 


25 - 


30 


40 


50 


ns 


*AS 


Address Set-up Time 


5 S&- 


5 


5 


5 


5 


ns 


*WP 


Write Pulse Width 


20: : ;;;:;: % - - 


20 


25 


35 


45 


ns 


*WR 


Write Recovery Time 


o : ::: 


o 











ns 


twHZ< 1 > 


Write Enable to Output in High Z 


-IT 20 


25 


25 


30 


30 


ns 


tow 


Data to Write Time Overlap 


■ #&# 


20 


20 


25 


25 


ns 


l DH 


Data Hold from Write Time 


w& 


5 


5 


5 


5 


ns 


W 1 > 


Output Active from End of Write 


• :i:: % 














ns 



NOTE: 

1. This parameter guaranteed but not tested. 



S13-142 



IDT7MC156 256K (256Kx 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



US 



DATA 0UT 



K 



)C 



Si 



®( 



*////// 



" W («- 



3X>— 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ' 24) 



ADDRESS 



DATA 0UT 



)C 



PREVIOUS DATA VALID 



EffiX 



)C 



DATA VALID 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 



(1,3,4) 



US 



\ 



DATA n 



<EX 



f 



*WP»^ 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, US = V )L . 

3. Address valid prior to or coincident with US transition low. 

4. Transition is measured ±200mVfrom steady state. This parameter is sampled and not 100% tested. 
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IDT7MC156 256K (256KX 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) (1 ' 2 ' 3 ' 7) 



ADDRESS 



C3 



I3< 



WE 



x 



■ t (7) ■ 



N ^ 



^ 



' *WHZ 



DATA oaT — ^| 
DATA, N 



X" 



<^mW3>- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (£5 CONTROLLED TIMING)* 



ADDRESS 



C5 



t A! 



v 



s 



We" 



DATA, N 



X 



<C 



>c 



*WR ■*- 



/" 



NOTES: 

1 . WE or CS" must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low C~5 and a low WE. 

3. t WR is measured from the earlier of C~S~ or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the C~S~ low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mVfrom steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 
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IDT7MC156 256K (256K x 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


C5 


75E 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


H 


Dour 


Active 


Read 


L 


H 


H 


HighZ 


Active 


Write 


L 


X 


L 


Din 


Active 



CAPACITANCE (T A = +25°c.f = lomhz) 



SYMBOL 


TEST 


CONDITIONS 


TYP. 


UNIT 


Qn 


Input Capacitance 


v IN =ov 


35 


PF 


Com 


Output Capacitance 


Vout= OV 


40 


PF 



NOTE: 

1 . This parameter is sampled and not 1 00% 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power Speed Package Process/ 

Temperature 
Range 



-| Blank 



H CS 



H* 



[ 7MC156 



Commercial (0°Cto +70°C) 

Ceramic SIP 

Speed in Nanoseconds 

Standard Power 
256Kx1-Btt 



KB 
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1 MEGABIT (1024KX1 -BIT) 
CMOS STATIC RAM 
SIP MODULE 



PRELIMINARY 
IDT 7MC4001 



FEATURES: 

• High-density 1 megabit (1024K x 1) CMOS static RAM 
module 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• Available in low profile 30-pin ceramic SIP (single in-line 
package) for maximum space saving 

• Fast access times: 35ns (max.) 

• Separate I/O lines 

• Low power consumption 

- Dynamic: 1.35W (max.) 

- Full standby: 330mW (max.) 

• Single 5V(±10%) power supply 

• Inputs and outputs directly TTL-compatible 



DESCRIPTION: 

The IDT7MC4001 is a 1 megabit (1024K x 1-bit) high-speed 
static RAM module with separate I/O. The module is constructed 
on a co-fired ceramic substrate using four I DT71 257 256K x 1 static 
RAMs in surface mount packages. 

The 7MC family of ceramic SIPs offers the optimum in packing 
density and profile height. The IDT7MC4001 is offered in a 30-pin 
ceramic SIP (single in-line package). At only 420 mils high, this low 
profile package is ideal for systems with minimal board spacing. 
Surface mount SIP technology also yields very high packing den- 
sity, allowing five IDT7MC4001 modules to be stacked per inch of 
board space. 

The IDT7MC4001 is available with maximum access times as 
fast as 35ns, with maximum power consumption of 1 .35 watts. The 
module also offers a full standby mode of 330mW (max.). 

All inputs and outputs of the IDT7MC4001 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access times for ease of use. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



Vcc 
A 4 

Ai 
A 5 
A13 
WEo 
CEo 
A 2 n 
A12 
A 8 
A 10 

WE! 

CE, 
Ao 
A 7 
A 9 
A 6 

CE 2 

WE2 
DATA 0UT 

DATA, N 
A 3 
An 
CE3 
WEs 
GND 
A14 





1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


M20< 1 > 


zzz 


— 


__ 




~ 


zzz 




zz=. 


^= 


~ 




; — 


' ■ — 




I 




















Xn 


; — 










^zzz 




^zz 





A 15 «=CZ 



Aie n 
A17 



ADDRESS ■ 



SIP 
NOTE: SIDEVIEW 

1 . For module dimensions, please refer to module drawing M20 in the 
packaging section. 

CEMOS is a trademark of Integrated Device Technology, Inc. 



18/ 
~7^ 



WE" C~S~ 



Q Ql 



256Kx1 
RAM 



WE £S 



Q Q. 



256KX1 
RAM 



WE C3~ 



a b 



256K x 1 
RAM 



WE CS~ 



q a 



256Kx1 
RAM 



DATA 
IN 



DATA 
OUT 



PIN NAMES 



Ao-17 


Address 


DATA, N 


Data Input 


DATAout 


Data Output 


CSq_3 


Chip Select 


WE _3 


Write Enable 


Vcc 


Power 


GND 


Ground 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



© 1989 Integrated Device Technology, Inc. 
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IDT7MC4001 1 MEGABIT (1024KX 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 01 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto+70 


°C 


T BIAS 


Temperature Under Bias 


-55 to +125 


°C 


T STG 


Storage Temperature 


-55 to +125 


°C 


'out 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5<1) 


- 


0.8 


V 



NOTE: 

1. V„ = 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V +10% 



DC ELECTRICAL CHARACTERISTICS 

Vcc « 5.0V ±10%, Vcc (Win.) = 4.5V, Vcc (Max) = 5.5V, V LC 



= 0.2V, V HC = Vcc - 0-2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MC4001 
MIN. MAX. 


UNIT 


llul 


Input Leakage Current 


Vcc = Max.; Vin = GND to Vcc 


10 


PA 


I'loI 


Output Leakage Current 


Vcc = Max., £5 = V IH .V 0lJT = GND to V^ 


$<W 


uA 


'cci 


Operating Power Supply 
Current 


C~S" = V lL , Vcc = Max., 
Output Open, f = 


2251* 


mA 


*CC2 


Dynamic Operating Current 


C~3 = V| L , Vcc = Max., 
Output Open, f = f MAX 


245*: 


mA 


'SB 


Standby Power Supply 
Current 


C5>V| H or (TTL Level) 
Vcc = Max., Output Open 


i?C' 


mA 


'SB1 


Full Standby Power Supply 
Current 


CS>V HC ,V IN >V HC or <V LC 
Vcs = Max., Output Open 


: 6pJ 


mA 


Vol 


Output Low Voltage 


Iol = 8mA, Vcc = Min. 


w» 


V 


Voh 


Output High Voltage 


'oh - -4mA, Vcc - Min. 


2.4 **** 


V 



EE1 



S13-147 



IDT7MC4001 1 MEGABIT (1024KX 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



5V 



DATAour - 



255Q ■ 



480Q 
30pF* 



5V 



DATAqut - 



2550 



4800 
5pF* 



Figure 1. Output Load 

* Including scope and jig. 



Figure 2. Output Load 
(for t CL21i2 , t 0LZ , t CHZ1)2 ,t 0HZ , 
t ow and twHz) 



AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, T A = 0°C to +70°C) 



SYMBOL 


PARAMETER 


IDT7MC4001S35 
MIN. MAX. 


IDT7MC4001S45 
MIN. MAX. 


IDT7MC4001S55 
MIN. MAX. 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


35 


45 


55 


ns 


*AA 


Address Access Time 


35 


45 


55 


ns 


Ucs 


Chip Select Access Time 


35 


45 


55 


ns 


tcL21.2 (1) 


Chip Select to Output In Low Z 


10 


10 - 


10 


ns 


t C HZ< 1 > 


Chip Select to Output in High 2 


25 


35 


- 45 


ns 


t0H 


Output Hold from Address Change 


5 


5 


5 


ns 


t PU (D 


Chip Select to Power Up Time 











ns 


t PD (D 


Chip Deselect to Power Down Time 


..-.'. 35 


45 


55 


ns 



NOTE: 

1 . This parameter guaranteed but not tested. 



AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%. T A = 0°C to +70°C) 



SYMBOL 


PARAMETER 


IDT7MC4001S35 
MIN. MAX. 


IDT7MC4001S45 
MIN. MAX. 


IDT7MC4001S55 
MIN. MAX. 


UNIT 


WRITE CYCLE 


l wc 


Write Cycle Time 


35 


45 


55 


ns 


*cw 


Chip Selection to End of Write 


30 


40 


50 


ns 


*AW 


Address Valid to End of Write 


30 


40 


50 


ns 


tAS 


Address Set-up Time 


5 


5 


5 


ns 


*WP 


Write Pulse Width 


25 


35 


45 


ns 


*WR 


Write Recovery Time 


5 


5 


5 


ns 


twHZ< 1 > 


Write Enable to Output in High Z 


25 


30 


40 


ns 


*DW 


Data Valid to End of Write 


20 


25 


35 


ns 


*DH 


Data Hold from Write Time 


5 


5 


5 


ns 


tow* 1 ' 


Output Active from End of Write 


5 


5 


5 


ns 



NOTE- 

1. This parameter guaranteed but not tested. 



S13-148 



IDT7MC4001 1 MEGABIT (1024KX 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



C3 



X 



Si 



l ACS" 

-t CLZ <5)_ 



DATA n 



<Z>( 



X 



*////// 



*OHZ ^ 
: CHZ 



— *OHZ 



B>— 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 * 2 ' 4) 



ADDRESS 



X 



DATA 0UT PREVIOUS DATA VALID 



SE»< 



>c 



DATA VALID 



K 



TIMING WAVEFORM OF READ CYCLE NO. 3 



d.3.4) 



C3 



DATA 0UT 



\ 



*■ X CLZ" 



<KX 



/ 



3 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, £5 = V| L . 

3. Address valid prior to or coincident with C5 transition low. 

4. CE = V, L 

5. Transition is measured ±200mV from steady state. This parameter is sampled and not 100% tested. 



S13-149 



IDT7MC4001 1 MEGABIT (1024KX 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



0,2,3,7) 



ADDRESS 



C3 



WE 



^< 



- t A 



DATA 0UT — ^j 
DATA, N 



N ^ 



' *WHZ 



X 



s~ 



l DW * 



S 



y 



z>- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (C5 CONTROLLED TIMING)* 



ADDRESS 



C3 



WE 



DATA, N 



Z3< 



\ 



\ 



K 



>C 



X 



l DW »» 



/■ 



NOTES: 

1. WE or Cl> must be high during all address transitions. 

2. A write occurs during the overlap (t^) of a low £5 and a low WE. 

3. t WR is measured from the earlier of C~5 or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the C~5 low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 



S13-150 



IDT7MC4001 1 MEGABIT (1024KX 1-BIT) 
CMOS STATIC RAM SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


es" 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


Doitt 


Active 


Write 


L 


L 


HighZ 


Active 



CAPACITANCE (T A = +25°c.f = lomhz) 



SYMBOL 


TEST 


CONDITIONS 


TYP. 


UNIT 


Qn 


Input Capacitance 


v, N -ov 


35 


PF 


Cqut 


Output Capacitance 


V om -= OV 


20 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



ORDERING INFORMATION 



IDT 



xxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 



CS 



35 
45 
55 



-\ 7MC4001 1024Kx1-Bit 



Commercial (0°C to +70°C) 



Ceramic SIP 



Speed in Nanoseconds 



Standard Power 



m 



S13-151 




256K(16Kx16)CMOS 
STATIC RAM DUAL SIP 
MODULE 



IDT 7MC4005 



FEATURES: 

• High-density 16-bit word 256K (16K x 16) static RAM module 

• Low profile 36-pin sidebraze ceramic DSIP (dual single-in- 
line package) 

• Fast access time: 20ns (max.) 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• CEMOS ™ process virtually eliminates alpha particle soft 
error rates (with no organic die coating) 

• Single 5V (±10%) 

• Inputs/outputs directly TTL-compatible 

• Multiple GND pins for maximum noise immunity 

DESCRIPTION: 

The IDT7MC4005 is a 16-bit wide 256K (16K x 16) static RAM 
module constructed on a co-fired ceramic substrate using four 
IDT7198 16K x 4 static RAMs in leadless chip carriers. Extremely 



fast speeds can be achieved due to the use of 64K static RAMs 
fabricated in IDT's high-performance, high-reliability CEMOS 
technology. The IDT7MC4005 is available with access times as 
fast as 20ns, with minimal power consumption. 

The IDT7MC family of ceramic DSIPs offers the optimum In 
packing density and profile height. The IDT7MC4005 is packaged 
in a 36-pin ceramic DSIP (dual single-in-line package). The dual 
row configuration allows 36 pins to be placed on a package 
1.8 inches long and .27 inches wide. At only .500 inches high, this 
low profile package is ideal for systems with minimum board 
spacing. Extremely high packing density can also be achieved, 
allowing four IDT7MC4005 modules to be stacked per 1 .2 inches of 
board space. 

All inputs and outputs of the IDT7MC4005 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access and cycle times for ease of use. 

All IDT military module semiconductor components are manu- 
factured in compliance to the latest revision of MIL-STD-883, 
Class B, making them ideally suited to applications demanding 
the highest level of performance and reliability. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 



i/ot)C 


1 


38 


3 Vcc 


I/O! C 


2 


35 


3 i/o 15 


i/o 2 C 


3 


34 


3 I/O14 


i/o 3 C 


4 


33 


3 i/o 13 


A C 


5 


32 


3 '/o 12 


A,II 


e 


31 


3 GND 


A 2 P 




30 


3 A 13 


A 3 E 


8 


29 


3 A 12 


A 4 C 


9 


M22W 2a 


3 A„ 


A 5 C 


10 


27 


U A 10 


A 6 C 


11 


26 


3 Ag 


A 7 C 


12 


25 


Ha 8 


I/O4C 


13 


24 


Hi/On 


I/O5C 


14 


23 


3 i/o 10 


i/o e C 


15 


22 


3 i/o 9 


\/Oj\Z 


16 


21 


3 i/o 8 


esc 


17 


20 


3 WE 


GND C 


18 


19 


HUE 


NOTE: 








1. For module 


dim< 


snsions, pie 


iase refer to module 



drawing M22 in the packaging section. 



14. 



~ 



ADDRESS 

UE O 

WE" O 



PIN NAMES 



16Kx16 

RAM 



I/O 
-IT- 



DATA 



I/O0-15 


Data Inputs/Outputs 


Ao-13 


Addresses 


US 


Chip Select 


WE 


Write Enable 


CE 


Output Enable 


Vcc 


Power 


GND 


Ground 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology. Inc. 



S13-152 



DSC-7032/- 



IDT7MC4005 256K (16Kx 16) CMOS STATIC 
RAM DUAL SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-10 to +85 


-65 to +135 


°c 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


•out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V IH 


Input High Voltage 


2.2 


- 


6.0 


V 


Vil 


Input Low Voltage 


0.5< 1 > 


- ■ 


0.8 


V 



NOTE: 

1 . V IL - -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


v cc 


Military 


-55 Cto+125°C 


0V 


5.0V±10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

{Vcc = 5V±10%,T A = -55°Cto +125°Cand 0°Cto +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MILITARY 
MIN. MAX. 


COMMERCIAL 
MIN. MAX. 


UNIT 


llj 


Input Leakage Current 
(Address & Control) 


Vcc = Max - 

V lN = GND to Vcc 


40 


20 


uA 


ll u l 


Input Leakage 
(Data) 


Vcc = Max - 

V, N = GND to Vcc 


10 


5 


uA 


I'loI 


Output Leakage 


Vcc - Max. 

C3 = V t H.VouT =GNDtoVcc 


10 


5 


uA 


Vol 


Output Low Voltage 


Vcc - Min -' 'ol = 8mA 


0.4 


0.4 


V 


Msh 


Output High Voltage 


Vcc - Min -» Ioh= -4mA 


2.4 


2.4 


V 



DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V±10%,T A = -55°Cto + 125°Cand 0°Cto +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MC4005 

20ns 
COM'L MIL. 


IDT7MC4005 

25ns 
COM'L MIL 


IDT7MC4005 
30, 35, 45, 55ns 
COM'L MIL 


UNIT 


feci 


Operating Current 


F = O, CS = Ml 

Vcc = Max -- Output Open 


480 


480 500 


400 440 


mA 


ICC2 


Dynamic Operating 
Current 


V cc = Max.; C3 = V, L ; f = f MAX 
Output Open 


600 


600 620 


500 560 


mA 


>SB 


Standby Supply Current 


US = V IL 


240 


240 240 


200 220 


mA 


ISB1 


Full Standby 
Supply Current 


^5 ^ Vcc -0.2V 

V lN > Vcc -0.2V or < 0.2V 


80 


80 80 


60 80 


mA 



EH 



S13-153 



1DT7MC4005 256K (16K X 16) CMOS STATIC 
RAM DUAL SIP MODULE 












MILITARY ANDCOMMERCIALTEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, T A = -55°C to + 125°C and 0°C to +70°C) 


SYMBOL 


PARAMETER 


7MC4005S20 

(COM'L) 
MIN. MAX. 


7MC4005S25 
MIN. MAX. 


7MC4005S30 
MIN. MAX. 


7MC4005S35 
MIN. MAX. 


7MC4005S45 
MIN. MAX. 


7MC4005S55 
MIN. MAX. 


UNIT 


READ CYCLE 




tRC 


Read Cycle Time 


20 


- 


&::,. 


- 


30 


- 


35 


- 


45 




55 


- 


ns 


*AA 


Address Access Time 


- 


20 


&& 


i!;25 


- 


30 


- 


35 




45 


- ' 


55 


ns 


*ACS 


Chip Select Access Time 


- 


20 


mi**'::: 


.,,,.25 


- 


30 


_ 


35 


- 


45 


- 


55 


ns 


*CLZ1,2( 1 > 


Chip Select to Output in Low Z 


5 


- 


ll&ll 


•i>r - 


5 


- 


5 


_ 


5 


- 


5 


- 


ns 


t0E 


Output Enable to Output Valid 


- 


15 


._-•-• 


; ' :::: 15 


- 


20 


- 


20 


- 


25 


— 


35 


ns 


t LZ< 1 > 


Output Enable to Output in Low Z 


5 


- 1 


ll:!:li 


:::::: •. _ 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


tcHZd) 


Chip Deselect to Output in High Z 


- 


8 ... 


... - m 


t 10 


- 


13 


- 


15 


- 


15 


- 


20 


ns 


toHZ<'> 


Output Disable to Output in High Z 


- 


8 * 


Si! 


; 15 


- 


15 


- 


15 


- 


15 


- 


20 


ns 


*OH 


Output Hold from Address Change 


5 


jm 


"-ill 


- 


5 


- 


5 


- 


5. 


- 


5 


- 


ns 


t PU {D 


Chip Select to Power Up Time 





Mm 


iloil 


- 





- 





- 





- 







ns 


t PD (D 


Chip Deselect to Power Down Time 


- 


%m 


»*:. 


25 


- 


30 


- 


35 


- 


45 


- 


55 


ns 


WRITE 


2YCLE 


*wc 


Write Cycle Time 


17 *ili 


wm 


- 


25 


- 


30 


- 


40 


- 


50 


• - 


ns 


*cw 


Chip Selection to End of Write 


17 


£:~>x 


&gp 


- 


25 


- 


25 


- 


35 


- 


50 


- 


ns 


*AW 


Address Valid to End of Write 


17 


- 


.?l° 


- 


25 


- 


27 


- 


37 


_ 


50 


- 


ns 


t A s 


Address Set-up Time 





«iti 


|| : 


- 





- 


2 


- 


2 


- 


2 


- 


ns 


t wp 


Write Pulse Width 


17 


I m 


I 20 


- 


25 


- 


25 


- 


35 


-. 


48 


- 


ns 


*wr 


Write Recovery Time 


: 


*imm 


! o 


- 





- 





- 





- 





- 


ns 


twHZ< 1 > 


Write Enable to Output in High Z 


- I 


Rlltf 


; ' - 


7 


- 


10 


- 


10 


- 


15 


- 


25 


ns 


tow 


Data to Write Time Overlap 


10 '% 


pill! 


13 


- 


15 


- 


15 


- 


20 


- 


25 


- 


ns 


*DH 


Data Hold from Write Time 


|f 


ll- 





- 





- 





- 





- 





- 


ns 


t 0W < 1 > 


Output Active from End of Write 


5 •:::::::::: 


mm 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 



NOTE: 

1. This parameter guaranteed but not tested. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut - 



2550 - 



+ 5V 
:480Q 



DATAqut — 
30pF* 255Q 



+ 5V 



Qspp 



480Q 



Figure 1. Output Load 



Figure 2. Output Load 

(for t CLZ1f 2 1 t LZ» *CHZ1, 2» *OHZt 

t ow and t WHZ ) 



* Including scope and jig. 



S13-154 



IDT7MC4005 256K (16Kx 16) CMOS STATIC 
RAM DUAL SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



X 



K 



- \\\\\\\\ 



C3 



DATA 0UT 



Si 



l ACS - 

-t CLZ (5)_ 



<S( 



zzzzzs 



i c juzn. 



«■ t OH7 (5)- 



-tr.H7( 5 )" 



m- 



TIMING WAVEFORM OF READ CYCLE NO. 2 (12 - 4) 



ADDRESS 



DATA« 



)C 



PREVIOUS DATA VALID 



]gffi>< 



5C 



DATA VALID 



TIMING WAVEFORM OF READ CYCLE NO. 3 (13 ' 4) 



C3 



\ 



DATA n 



<&>( 



-/ 



*-t nH7 (5)- 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, C5 = Vil. 

3. Address valid prior to or coincident with C5 transition low. 

4. 0E" = M L . 

5. Transition is measured +200mV from steady state. This parameter is sampled and not 100% tested. 



S13-155 



I DT7MC4005 256K (16K X 16) CMOS STATIC 
RAM DUAL SIP MODULE 



MILITARY ANDCOMMERC1ALTEMPERATURERANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (1) 



ADDRESS 



>c 






C3 



WE 



W-» 



t HZ< 4 ' 9 > 



-t WC ■ 



>c 



SXXSi 



rzzzzz: 



*35Sk 



DATA 0UT )))))) ^ 



-w< 2 '- 



DATA, N 



<L 



~t DW » 



t W R< 3 > 



zfZZZ 



* t DH 



2S&X 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 <M) 



ADDRESS 



>c 



WE 



- ZSZIXXX^ 



■ *cw " 



DC 



/ZZZZZ2 



^;xxxh 



• W ■ 



■— >>m>>>»E Em 



*WHZ' 



(4.8) 



DATA 1N 



*- t WR (3) -.■ 



™ tow 



k: 



UnH-^l < 8 > 



c 



MOOOOtt 



NOTES: 

1. WE or C5 must be high during all address transitions. 

2. A write occurs during the overlap (t Wf $ of a low £5. 

3. twp is measured from the earlier of C5 or WE going high to the end of the write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the C5 low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 

6. GE is continuously low (UE = V| L ). 

7. Dour is the same phase of write data of this write cycle. 

8. If C5 is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be 
applied to them. 

9. Transition is measured ±200mV from steady state. This parameter is sampled and not 100% tested. 



SI 3-1 56 



IDT7MC4005 256K (16K x 16) CMOS STATIC 
RAM DUAL SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


OE 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


H 


D UT 


Active 


Write 


L 


X 


L 


D, N 


Active 


Read 


L 


H 


H 


HighZ 


Active 



CAPACITANCE (T A = +25°c, f = i.omhz) 



SYMBOL 


PARAMETERS) 


CONDITIONS 


TYP. 


UNIT 


ClN (D) 


Input Capacitance (Data) 


Mn = 0V 


20 


PF 


C|N(A) 


Input Capacitance 
Address and Control 


V tN -OV 


50 


PF 


COUT 


Output Capacitance 


V 0UT = OV 


20 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



ORDERING INFORMATION 



IDT 



XXXX 
Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



CV 

20 
25 
30 
35 
45 
55 



Commercial (0°Cto +70°C) 
Military (-55°C to + 125°C) 
Semiconductor Components 
Compliant to MIL-STD-883, Class B 

Dual Ceramic SIP 



Commercial Only "^ 



Speed in Nanoseconds 



-| 7MC4005 



Standard Power 

16Kx 16 Static RAM Module 



El 



S13-157 




64K x 6 CMOS STATIC RAM 
CERAMIC SIP MODULE 
WITH SEPARATE DATA I/O 



1DT7MC4018 



FEATURES: 

• High-density 64K x 6 CMOS static RAM module 

• Separate data inputs and outputs 

• Configurable as 64K x 18 using 3 modules 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• Available in low profile 40-pin ceramic SIP (single in-line 
package) for maximum space saving 

• Fast access times: 20ns (max.) over commercial temperature 

• Low power consumption 

• Utilizes IDT7187s, high-performance 64K static RAMs, 
produced with advanced CEMOS™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL compatible 

• Modules available with semiconductor components compliant 
to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT7MC4018 is a 64K x 6-bit high-speed static RAM module 
constructed on a co-fired ceramic substrate using six IDT7187 
64K x 1 static RAMs in surface mount packages. 

The 7MC family of ceramic SIPs offers the optimum in packing 
density and profile height. The IDT7MC4018 is offered in a 40-pin 
ceramic SIP (single in-line package). At only 360 mils high, this low 
profile package is ideal for systems with minimal board spacing. 
Surface mount SIP technology also yields very high packing den- 
sity, allowing five IDT7MC4018 modules to be stacked per inch of 
board space. 

The IDT7MC4018 is available with maximum access times as 
fast as 20ns. Separate data inputs and outputs are supplied for 
high-performance systems. Three modules can be configured to 
yield 64K x 18, which is ideal for 16-bit systems with 2 parity bits. 

All inputs and Outputs of the IDT7MC4018 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal chip select and access times for ease of use. 

All IDT military module components are compliant with the 
latest revision of MIL-STD-883, Class B, making them ideally 
suited to applications demanding the highest level of performance 
and reliability. 



PIN CONFIGURATION 



DO [ 

W^o ' 
^°! 

A 4 i 
DO! < 
Dh « 

>: 

v cc ' 

A 5 ! 

A?- 

D0 2 < 

Dl 2 ' 

Aio 1 

v cc ' 
D0 3 t 
.Dl 3 3 < 

A12 

A13 

Au £ 
A15 E 
D0 4 « 
Dl 4 < 
WEt t 
CS « 
D0 5 E 



GND' 



PIN NAMES 



FUNCTIONAL BLOCK DIAGRAM 



16. 
ADDRESS — t 2 - 



Ao- A15 


Address Inputs 


DI0-DI5 


Data Inputs 


DOo - DO5 


Data Outputs 


WEo 


Write Enable 
for DI0-2 


Uslj 


Chip Select 
for DI0-2 . DO0-2 


WE, 


Write Enable 
for DI3-5 


CS~i 


Chip Select 
for DI3-5 , DO3-5 


Vcc 


Supply Voltage 


GND 


Ground 



NOTE: 

1. For module dimensions, 
packaging section. 



WE CS~ WE, CS, 



64Kx3 
RAM 



/'3 

DATA | N 



64KX3 
RAM 



DATA OUT DATA lr 



/3 

DATA out 



please refer to module drawing M21 in the 
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IDT7MC4018 64Kx 6 CMOS 
STATIC RAM CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



d) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


V TERM 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


T A 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


T BIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


T STG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATIN GS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5 


5.5 


V 


GND 


Supply Voltage 











V 


V lH 


Input High Voltage 


2.2 


- 


6 


V 


V.L 


Input Low Voltage 


-0.5(D 


- 


0.8 


V 



NOTE: 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto +125°C 


ov 


5.0V + 10% 


Commercial 


0°Cto+70 o C 


ov 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

Vcc = 5V ±10% 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


I'uJ 


Input Leakage 
(Address & Control) 


Vcc = Max - 

V, N = GNDtolbc 




30 


uA 


Ml. I 


Input Leakage 
(Data) 


Vcc = Max - 

V| N = GNDtoVfcc 


- 


30 


uA 


I'loI 


Output Leakage 


Vcc = Max. 

C^ = V IH ,V olJT » GND to Vcc 


- 


5 


uA 


Mx. 


Output Low Voltage 


Vcc = Min., Iql = 8mA 


- 


0.4 


V 


VOH 


Output High Voltage 


V cc = Min., I 0H = -4mA 


2.4 


- 


V 



DC ELECTRICAL CHARACTERISTICS 

Vcc = 5V ±10% 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


IDT7MC4018 


UNIT 


MAX™ 


MAX.< 2 > 


COM'L 


MIL 


COM'L 


MIL 


Icci 


Operating Current 


F = 0, C3 = V lL 

Vcc = Max - Output Open 


720 


-' 


540 


630 


mA 


ICC2 


Dynamic Operating 
Current 


Vcc = Max.; C~3" = Vnj F = F MAX 
Output Open 


900 


- 


660 


720 


mA 


ISB 


Standby Supply Current 


C3 = V |L 


380 


- 


270 


300 


mA 


ISBI 


Full Standby Supply 
Current 


C5S: Vcc -0.2V 

M N > Vcc - °-2V or < 0.2V 


120 


- 


90 


120 


mA 



NOTES: 

1. 20,25ns 

2. 30, 35, 45, 55ns 



m 
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IDT7MC4018 64K x 6 CMOS 
STATIC RAM CERAMIC SIP MODULE 












MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

V cc = 5V± 10%, All Temperature Ranges 


SYMBOL 


PARAMETER 


7MC4018S20 
COM'L ONLY 
MiN. MAX. 


7MC4018S25 
COM'L ONLY 
MIN. MAX. 


7MC4018S30 
MIN. MAX. 


7MC4018S35 
MIN. MAX. 


7MC4018S45 
MIN. MAX. 


7MC4018S55 
MIN. MAX. 


UNIT 




tRC 


Read Cycle Time 


20 


- 


25 


- 


30 


- 


35 


- 


45 


- 


55 


- 


ns 


*AA 


Address Access Time 


- 


20 


- 


25 


- 


30 


- 


35 


- 


45 


- 


55 


ns 


*acs 


Chip Select Access Time 


-. 


20 


-' 


25 


- 


30 


- 


35 


- 


45 


- 


55 


ns 


tcLZ1,2< 1 > 


Chip Select to Output in Low Z 


5 


- 


5 


- 


5 


- 


35 


- 


45 


- 


55 


- 


ns 


t C HZ< 1 > 


Chip Deselect to Output In High Z , 


- 


20 




25 


- 


30 


- 


35 . 


- 


45 


- 


55 


ns 


*0H 


Output Hold from Address Change 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


5 


- 


ns 


tpud) 


Chip Select to Power Up Time 





- 





- 





- 










- 





- 


ns 


W 1 > 


Chip Deselect to Power Down Time 




20 


- 


25 




30 


•_ 


35 


_ 


45 


- 


55 


ns 




two 


Write Cycle Time 


20 


' - 


25 


_ 


30 


- 


35 


- 


45 


- 


55 


- 


ns 


*cw 


Chip Selection to End of Write 


20 


- 


25 


- 


25 


- 


30 


_ 


40 


- 


50 


- 


ns 


W 


Address Valid to End of Write 


20 


- 


25 


- 


25 


- 


30 


- 


40 


- 


50 


- 


ns 


tAS 


Address Set-up Time 





- 





- 





- 





- 





- 





- 


ns 


*WP 


Write Pulse Width 


15 


- 


20 


- 


20 


- 


25 


- 


30 


- 


35 


- 


ns 


*WR 


Write Recovery Time 





- 





- 





- 





- 





- 





. -. 


ns 


twHzd) 


Write Enable to Output in High Z 


- 


20 




20 


- 


25 


- 


25 


- . 


30 


- 


30 


ns 


*DW 


Data to Write Time Overlap 


15 


- 


15 


- 


20 


- 


20 


- 


25 


"- 


25 


- 


ns 


*DH 


Data Hold from Write Time 


5 


- 


5 


- 


5 


■ - 


5 


- 


5 


■ - 


5 


- 


ns 


t ow O) 


Output Active from End of Write 





- 





- 





- 





- 





- 





- 


ns 



NOTE: 

1. This parameter guaranteed but not tested. 



AC TEST CONDITIONS 




In Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAour- 



255Q ' 



+ 5V 
:480O 



±30pF 



DATAqut 



255Q 




Figure 1. Output Load 



Figure 2. Output Load 

(for t CLZ1i2 ,t OLZ ,tcHZ1,2tt HZp 
t OWi t WHz) 

•Including scope and jig! 
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IDT7MC4018 64Kx 6 CMOS 
STATIC RAM CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE (1) 



ADDRESS 



C3 



)£ 



Si 



l ACS" 

-t ni7 (2)_ 



DATA n 



<X>< 



X 



iZZZZZZ 



-t C H7( 2 )- 



xs- 



NOTES: 

1 . WE is High for Read Cycle. 

2. Transition is measured ± 200mV from steady state. This parameter is sampled and not 100% tested. 
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IDT7MC4018 64Kx 6 CMOS 
STATIC RAM CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) (1>2 ' 3 ' 7) 



ADDRESS 




TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) 



(1,2,3,5) 



ADDRESS 



US 



zx 



x 



t. 



s 



WE 



DATA , N 



x 



k: 



s 



NOTES: 

1 . WE or US must be high during all address transitions. 

2. A write occurs during the overlap (t WP ) of a low US and a low WE. 

3. t WR is measured from the earlier of US or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the US low transition occurs simultaneously with or after the WE low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. During a WE controlled write cycle, write pulse (t WP ) > t WHZ + t DW to allow the I/O drivers to turn off and data to be placed on the bus for the 
required t DW . If UE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified 
twp • . 
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IDT7MC4018 64K x 6 CMOS 
STATIC RAM CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


C3 


UE 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


H 


D OUT 


Active 


Read 


L 


H 


H 


HlghZ 


Active 


Write 


L 


X 


L 


D|N 


Active 



CAPACITANCE (T A = +25°c, f = i.omhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


UNIT 


C IN(D) 


Input Capacitance 
(Data) 


v, N =ov 


20 


PF 


C IN (A) 


Input Capacitance 
Address and Control 


V, N =0V 


60 


PF 


CqUT 


Output Capacitance 


Vout= OV 


20 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



ORDERING INFORMATION 



IDT 



xxxx 



A 999 

Device Type Power Speed 



Package Process/ 
Temperature 
Range 



Blank 
B 



CS 

20 
25 

30 
35 
45 
55 



Commercial (0°Cto +70°C) 
Military (-55°C to +125°C) 
Semiconductor Components Compliant 
to MIL-STD-883. Class B 

Ceramic SIP 



Commercial Only ^ 
Commercial Only 



Speed in Nanoseconds 



-I 7MC4018 



Standard Power 

64K x 6 Ceramic SIP Module 



EE 
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512K(16Kx32) 

CMOS STATIC RAM DUAL 

CERAMIC SIP MODULE 



IDT 7MC4032 



FEATURES: 

• Hfgh-density 32-bit word 51 2K (16K x 32) static RAM module 

• Available in low profile 88-pin sidebraze dual ceramic SIP 
(dual single in-line package) 

• Separate I/O 

• Fast access time: 20ns (max.) 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• High impedance outputs during write mode 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL-compatible 

• Multiple GND pins for maximum noise immunity 



DESCRIPTION: 

The IDT7MC4032 is a 32-bit wide 512K (16K x 32) static RAM 
module with separate I/O constructed on a co-fired ceramic sub- 
strate using eight IDT71982 16K x 4 static RAMs in leadless chip 
carriers. Extremely fast speeds can be achieved due to the use of 
64K static RAMs fabricated in IDT's high-performance, high-reli- 
ability CEMOS™ technology. The IDT7MC4032 is available with 
access time as fast as 20ns, with minimal power consumption. 

The 7MC family of ceramic SIPs offers the optimum is packing 
density and profile height. The IDT7MC4032 is packaged in a 
88-pin dual ceramic SIP. The dual row configuration allows 88 pins 
to be placed on a package less than 4.5 Inches long and .27 inches 
wide. At only 520 mils high, this low profile package is ideal for sys- 
tems with minimum board spacing. Extremely high packing den- 
sity can also be achieved allowing four ID"T7MC4032 modules to 
be stacked per inch of board space. 

All inputs and outputs of the IDT7MC4032 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access and cycle times for ease of use. 

All IDT military module semiconductor components are manu- 
factured In compliance to the latest revision of MIL-STD-883, Class 
B, making them ideally suited to applications demanding the high- 
est level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



ADDRESS - 
WE ■ 
SE ■ 



14x 



-o 



DATA| N 



32 



INPUT 



16KX32RAM 



OUTPUT 



>'32 

DATA 0UT 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S13-164 



DSC-7004/1 



IDT7MC4032 512K(16Kx32) CMOS STATIC 
RAM DUAL CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATION 



0) 



PIN NAMES 



GND C 


1 


88 


U Vcc 


D! C 


2 


87 


3 DOq 


Dh C 


3 


86 


13 DOi 


Dl 2 C 


4 


85 


=1 D0 2 


Dl 3 c 


5 


84 


13 D0 3 


Dl 4 C 


6 


83 


=1 D0 4 


Dl 5 C 


7 


82 


=1 D0 5 


Dl 6 C 


8 


81 


=] D0 6 


Dl 7 C 


9 


80 


=1 DOj 


A C 


10 79 


U A, 


A 2 n 


11 


78 


I] A 3 


A 4 C 


12 


77 


=1 A 5 


Die C 


13 


76 


=1 D0 8 


Dig C 


14 


75 


=3 DOq 


DI10 C 


15 74 


=3 DO 10 


DI11 E 


16 


73 


=l DO,, 


DI12 C 


17 


72 


U D0 12 


DI13 C 


18 


71 


U D0 13 


D!i4 C 


19 


70 


H D0 14 


DI15 c 


20 


69 


n do 15 


WE C 


21 


68 


H C3l 


Nfcc C 


22 67 


13 GND 


QE E 


23 


66 


n cSu 


Dh6 c 


24 


65 


=1 D0 16 


DI17 l= 


25 


64 


U D0 17 


Dh8 c 


26 


63 


U D0 18 


diiq n 


27 


62 


H D0 19 


DI20 c 


28 


61 


=] DQ2o 


D, 21 E 


29 


60 


Z\ D0 21 


DI22 □ 


30 


59 


3 DO^ 


D &h 


31 


58 


3 DQ23 


32 


57 


H A 7 


A 8 C 


33 


56 


H Ag 


A10 C 


34 


55 


=l An 


A12 >= 


35 


54 


3 A13 


Dl 24 C 


36 


53 


3 D0 24 


Dl 25 C 


37 


52 


=l D0 25 


Dl 26 £ 


38 


51 


J DO*, 


Dl 27 C 


39 


50 


3 D0 27 


Dl, fi L 


40 


49 


=" D0 28 


DIso L 


41 


48 


H D02Q 


DI30 l= 


42 


47 


UDO^ 


DI31 1= 


43 


46 


=1 D0 31 


44 


45 


PVco 31 



Ao-13 


Addresses 


Dlo-31 


Data Input 


DO0-31 


Data Output 


WE 


Write Enable 


0E 


Output Enable 


€5 L 


Chip Select (Lower) 


CSu 


Chip Select (Upper) 


Vcc 


Power 


GND 


Ground 



NOTE: 

1. For module dimensions, please refer to module drawing M23 in the 
packaging section. 
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IDT7MC4032 51 2K (16K x 32) CMOS STATIC 
RAM DUAL CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


MILITARY 


UNIT 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


v 


Ta 


Operating 
Temperature 


0to+70 


-55 to +125 


°C 


t bias 


Temperature 
Under Bias 


-10 to +85 


-65 to +135 


°C 


TsTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


'out 


DC Output Current 


50 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1 . V| L = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Military 


-55°Cto+125°C 


OV 


5.0V ± 10% 


Commercial 


0°Cto+70°C 


ov 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, T A = -55°Cto +125°Cand 0°Cto +70°C) 



SYMBOL 


PARAMETERS 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


I'ul 


Input Leakage 
(Address & Control) 


Vcc « Max. 

V, N *= GND to Vcc 


- 


40 


uA 


Mill 


Input Leakage 
(Data) 


Vcc = Max. 

Vin = GND to Vcc 


- 


r 5 


uA 


I'loI 


Output Leakage 


Vcc = Max. 

C5 = V,h.V out = GND to Vcc 


- 


5 


uA 


Vol 


Output Low Voltage 


Vcc = Min., Iol - 8mA 


- 


0.4 


V 


Voh 


Output High Voltage 


Vcc = Min., I 0H = -4mA 


2.4 


- 


V 



DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%,T A = -55°Cto +125°CandO°Cto +70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MC4032 

20ns 

MAX. 

COM'L MIL 


IDT7MC4032 

25ns 

MAX. 

COM'L MIL 


IDT7MC4032 
30, 40, 50, 70n» 

MAX. 
COM'L MIL 


UNIT 


bet 


Operating Current 


F = O. C3 = V[ L 

Vcc = MAX; Output Open 


960 


960 1000 


800 800 


mA 


'CC2 


Dynamic Operating 
Current 


Vcc = MAX; C~5 = V lL ; 
F = Fmax Output Open 


1200 


1200 1200 


1000 1120 


mA 


'SB 


Standby Supply Current 


cu = v IL 


480 


480 480 


400 440 


mA 


'SB1 


Full Standby Supply 
Current 


C5^ Vcc -0.2V 
M N >Vcc-0.2Vor<0.2V 


160 


160 160 


120 160 


mA 
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I DT7MC4032 51 2K (1 6K x 32) CMOS STATIC 
RAM DUAL CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 

(Vcc = 5V ± 10%) 



SYMBOL 


PARAMETER 


7MC4032S20 
COM'L ONLY 
MIN. MAX. 


7MC4032S25 
MIN. MAX. 


7MC4032S30 
MIN. MAX. 


7MC4032S40 
MIN. MAX. 


7MC4032S5O 
MIN. MAX. 


7MC4032S70 
MIL ONLY 
MIN. MAX 


UNIT 


READ CYCLE 




*RC 


Read Cycle Time 


20 


i;:? 5 


30 


40 


50 


70 


ns 


w 


Address Access Time 


20 


*?llill : 25 


30 


40 


50 


70 


ns 


*acs 


Chip Select Access Time 


20 


:«*■- ... 25 


- . 30 


40 


50 


70 


ns 


t CLZ1,2 (1) 


Chip Select to Output in Low Z 


5 -| 


UMT' - 


5 


5 


5 


5 


ns 


t0E 


Output Enable to Output Valid 


15 


: ' ! ' ! " : ' : - ::::!:i 15 


20 


22 


30 


45 


ns 


t LZ< 1 > 


Output Enable to Output in Low Z 


5 - n 


&w® - 


5 


5 


5' 


5 


ns 


t C HZ< 1 > 


Chip Select to Output in High Z 


8 


"" : ' ::i: ^lf 1.0 


13 


17 


18 


25 


ns 


toHZ* 1 ) 


Output Disable to Output in High Z 


&m 


lilll 1 5 


17 


17 


18 


25 


ns 


*OH 


Output Hold from Address Change 


5 J; il 


i» 


5 


5 


5 


5 


ns 


tpud) 


Chip Select to Power Up Time 


o iil 


;i:;& 














ns 


t PD (D 


Chip Deselect to Power Down Time 


■Mm* 


25 


30 


40 


50 


70 


ns 


WRITE CYCLE 


*wc 


Write Cycle Time 


17 liiii 


:^20 


25 


35 


45 


65 - 


ns 


*cw 


Chip Selection to End of Write 


17 mmm. 


:,> 20 


25 


28 


38 


62 


ns 


*AW 


Address Valid to End of Write 


17 - : 


;:: : 20 


25 


30 


40 


65 


ns 


tAS 


Address Set-up Time 


o Itlllii 


I 





2 


2 


3 


ns 


W 


Write Pulse Width 


17 If m m 


20 


25 


28 - 


38 


62 


ns 


*WR 


Write Recovery Time 


o ihiiiip 

















ns 


t WHZ (D 


Write Enable to Output in High Z 


-iPtof 


— 7 


10 


12 


17 


30 


ns 


*DW 


Data to Write Time Overlap 


lilifct 


13 


15 


17 


23 


30 


ns 


*DH 


Data Hold from Write Time 


§ ;::: -! : - 

















ns 


towd) 


Output Active from End of Write 


; |*ll||f 


5 - 


5 


5 


5 


5 


ns 



NOTE: 

1 . This parameter guaranteed but not tested. 



AC TEST CONDITIONS 




In Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut - 



2550 - 



+ 5V 
;480Q 



30pF 



Figure 1 . Output Load 



DATAqut - 



255Q - 



+ 5V 
14800 



±-5pF* 



Figure 2. Output Load 

(for tcLZU^OLZ^CHZU'toHZ. 
*OW .Whz) 



E3 



* Including scope and jig. 



S13-167 



IDT7MC4032 512K (16K x 32) CMOS STATIC 
RAM DUAL CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



3C 



K 



» \\\\\\\\ 



cs 



DATA 0UT 



Si 



*ACS" 

■ t CL ^(5)_ 



®( 



ZZZZZZ7 



i c jurn. 



~W< 5 >* 

■tcHZ< 5 )- 



ffi>— 



TIMING WAVEFORM OF READ CYCLE NO. 2 (124) 



ADDRESS 



DATA 



)C 



PREVIOUS DATA VALID 



^^ 



)C 



DATA VALID 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1 ' 3l4) 



cs 



DATA 0UT 



\ 



<S>< 



7 r 



■*CHZ^ 



NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = V, L . 

5. Transition is measured ±500mV from steady state. This parameter is sampled and not 100% tested. 



S13-168 



IDT7MC4032 51 2K (1 6Kx 32) CMOS STATIC 
RAM DUAL CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 ( 



ADDRESS 



x 



- ZZZ7 



cs 



WE 



DATA lN 



ttt 



tAS 



t OH7 KS) 



Vv V V V 



-W ■ 



! SX2i 



data - )))))))) 



-w< 2 » ■ 



<Ll 



3C 



—J twRO) 






-t DW » 



zCZZZ 



-«— tDH 



SX& 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (16) 



ADDRESS 



)C 



WE 



tAS" 



* ITSSSi 



-tew " 



)C 



-SZZZZZi 



^^XXXh 



-t wp <= 



y 



— i>)»i>i»m ^ i 



♦ (4. 9) 
IWHZ 



DATA.K 



— t W R( 3 » 



(7) 



kC 






NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t WF $ of a low CS. 

3. t WR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. Duringthis period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance s 

6. OE is continuously low (OE = V|J. 

7. DATAout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be 
applied to them. 

9. Transition is measured ±500mVfrom steady state. This parameter is sampled and not 100% tested. 



S13-169 



IDT7MC4032 512K (16K X 32) CMOS STATIC 
RAM DUAL CERAMIC SIP MODULE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE 



MODE 


CS 


OE 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


High 2 


Standby 


Read 


L 


L 


H 


Dour 


Active 


Write 


L 


X 


L 


High 2 


Active 


Read 


L 


H 


H 


High 2 


Active 



CAPACITANCE (Ta= +25°c,f « lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C IN P) 


Input Capacitance 


V IN =OV 


15 


PF 


C IN (A) 


Output Capacitance 
Address and Control 


Yn - ov 


80 


PF 


c 0UT 


Output Capacitance 


Vour= OV 


15 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



ORDERING INFORMATION 



IDT 



XXXX 



Device Type Power Speed Package 



Process/ 

Temperature 

Range 



BLANK 
B 



| CV 

20 
25 
30 
40 
50 
70 



H 7MC4032 



Commercial (0°C to +70°C) 

Military (-55°C to + 125°C) 
Semiconductor components 
Compliant to MIL-STD-883, Class B 

Dual ceramic SIP 

Commercial Only "^ 



Speed in Nanoseconds 



Mil only 

Standard Power 

16K X 32 Static Ram Module 



SI 3-1 70 




256K(256Kx1-BIT) 
CMOS STATIC RAM 
PLASTIC SIP MODULE 



IDT7MP156 



FEATURES: 

• High-density 256K (256K x 1) CMOS static RAM module 

• Cost-effective plastic surface mounted RAM packages on an 
epoxy laminate (FR4) substrate 

• Available in 28-pin SIP (single In-line package) for maximum 
space saving 

• Fast access times: 25ns (max.) over commercial temperature 

• Low power consumption 

- Dynamic: less than 600mW (typ.) 

- Full standby: less than 30mW (ty p.) 

• Utilizes IDT7187 high-performance 64K static RAMs pro- 
duced with advanced CEMOS ™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 



DESCRIPTION 

The IDT7MP156 is a 256K (256K x 1-bit) high-speed static RAM 
module constructed on an epoxy laminate surface using four 
IDT7187 64K x 1 static RAMs in surface mount packages. Ex- 
tremely fast speeds can be achieved with this technique due to use 
of 64K static RAMs fabricated in IDTs high-performance, high-reli- 
ability CEMOS technology. 

The 7MP family of surface mounted SIP technology is a cost- 
effective solution allowing for very high packing density. The 
IDT7MP156 is offered in a 28-pin SIP (single in-line package). The 
1DT7MP156 can be mounted on 200 mil centers, yielding 1.25 
megabits of memory in less than 3 square inches of board space. 

The IDT7MP156 is available with maximum access times as fast 
as 25ns with maximum power consumption of 1 .8 watts. The mod- 
ule also offers a full standby mode of 440mW (max.). 

All inputs and outputs of the IDT7MP156 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access and cycle times for ease of use. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 




WE £5 



WE £5 



WE £5 



ADDRESS ■ 



16/ 



64Kx1 

RAM 



SIP 
TOP VIEW 
NOTE: 

1. For module dimensions, plese refer to module drawing M14 in the 
packaging section. 



64KX1 

RAM 



64Kx1 
RAM 



WE C3 



Q Q. 



64Kx1 
RAM 



DATA 
IN 



DATA 
OUT 



PIN NAMES 



EE 



A0-A15 


Address Lines 


D.N 


Data Input 


Pdut 


Data Output 


CEo-3 


Chip Enable 


WEo-3 


Write Enable 


vcc 


Power 


GND 


Ground 



CEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



S13-171 



DSC-7005/1 



IDT7MP156 256K (256KX 1-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto+70 


°C 


T BlAS 


Temperature Under Bias 


-.10 to +85 


°c 


T STG 


Storage Temperature 


-55 to +125 


°c 


lom- 


DC Output Current 


50 


mA 



NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Vih 


Input High Voltage 


2.2 


- 


6.0 


V 


Vil 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 

1. V IL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


O^to+ZO^C 


OV 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

■Vbc"'« 5.0V±10%,V CC (Min.) = 4.5V. Vcc (Max.) = 5.5V, V LC 



:0.2V,V H c = V cc - 0.2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MP156 
MIN. TYP. (1) MAX. (2> MAX. (3) 


UNIT 


iy 


Input Leakage Current 


Vcc = Max.;V, N = GNDtoVbc 


15 15 


uA 


I'loI 


Output Leakage Current 


Vcc = Max.,C3 = V| H ,VbuT = GND to Vcc 


15 ;i5 : 


uA 


'cci 


Operating Power Supply 
Current 


C3 = V^.Vcc = Max., 
Output Open, f = 


110 225 3dai 


mA 


'CC2 


Dynamic Operating Current 


C5 = V, L , Vcc = Max., 
Output Open, f = fMAX 


120 245 330 


mA 


'SB 


Standby Power Supply 
Current 


C"S~ > Vih or {TTL Level) 
Vcc = Max., Output Open 


90 180 24Q 


mA 


'SBI 


Full Standby Power Supply 
Current 


CS>V HC ,V, N >MH C orV LC 
Vcs ~ Max., Output Open 


- 6 60 |8Q 


mA 


v 0L 


Output Low Voltage 


Iol ~ 8mA, Vcc - Min. 


0.4 :0.4 


V 


V 0H 


Output High Voltage 


I 0H = -4mA, Vcc = Min. 


2.4 - - ; ::; ' ::: - : 


V 



NOTES: 

1. Vcc = 5 V.T A « +25°C 



2.U 



: 35, 45, 45, 55ns 



3. t M = 25,30ns, 



S13-172 



1DT7MP1 56 256K(256Kx 1-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




In Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 


GND to 3.0V 

10ns 

1.5V 

1.5V 

See Figures 1 and 2 



5V 



5V 



DATAq 



2550 



4800 
4:30pF 



DATA out - 



2550 ' 



4800 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for t CLZ1|2 ,t 0LZ , *CHZ1,2t t 0HZ , 

tow»*wHz) 

Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ±10%, T A = -55°C to + 125°C and 0°C to 70°C) 



SYMBOL 


PARAMETER 


IDT7MP156S25 
MIN. MAX. 


IDT7MP156S30 
MIN. MAX. 


IDT7MP156S35 
MIN. MAX. 


1DT7MP156S45 
MIN. MAX. 


IDT7MP156S55 
MIN. MAX. 


UNIT 


READ CYCLE 


Irc 


Read Cycle Time 


25 


30 


35 


45 


55 


ns 


*aa 


Address Access Time 


25 


30 


35 


45 


55 


ns 


*ACS 


Chip Select Access Time 


25 


30 


35 


45 


55 


ns 


t C LZ1.2 (1) 


Chip Select to Output in Low Z 


5 


5 


5 


5 


5 


ns 


tcHZ < 1 > 


Chip Select to Output in High Z 


20 


25 


25 


30 


30 


ns 


*0H 


Output Hold from Address Change 


5 


5 


5 


5 


5 


ns 


tpud) 


Chip Select to Power Up Time 

















ns 


t PD < 1 > 


Chip Deselect to Power Down Time 


25 


30 


35 


45 


55 


ns 


WRITE CYCLE 


two 


Write Cycle Time 


25 


30 


35 


45 


55 


ns 


*cw 


Chip Selection to End of Write 


25 


25 


30 


40 


50 


ns 


W 


Address Valid to End of Write 


25 


25 


30 


40 


50 


ns 


tAS 


Address Set-up Time 


5 


5 


5 


5 


5 


ns 


*WP 


Write Pulse Width 


20 


20 


25 


35 


45 


ns 


*WR 


Write Recovery Time 

















ns 


twHzO) 


Write Enable to Output in High Z 


20 


25 


25 


30 


30 


ns 


*DW 


Data to Write Time Overlap 


15 


20 


20 


25 


25 


ns 


*DH 


Data Hold from Write Time 


5 


5 


5 


5 


5 


ns 


t 0W (D 


Output Active from End of Write 

















ns 



NOTE: 

1. This parameter guaranteed but not tested. 



m 



S13-173 



IDT7MP156 256K(256Kx 1-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 



(i) 



ADDRESS 



CS 



)C 



Si 



-V.LZ< 5 >- 



DATA rt 



®( 



)£ 



fZZZZZL 



-W< 5 > *- 



-m— 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1,2,4) 



ADDRESS 



)C 



DATA, 



'out PREVIOUS DATA VALID 



XBZX 



)C 



DATA VALID 



K 



TIMING WAVEFORM OF READ CYCLE NO. 3°' 3 ' 4) 



cs 



\ 



DATA n 



<KX 



f 



*"t nH7 (5)-^ 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CH> = V )L and UH, EB = V IL for 16 output active. 

3. Address valid prior to or coincident with US transition low. 

4. Transition is measured ±200mV from steady state. This parameter is sampled and not 100% 



S 13-174 



IDT7MP156 256K (256K x 1-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



(1,2,3,7) 



ADDRESS 



es 



zx 



WE" 



t A! 



- *OHZ 



X 



*WP 



^ 



~ %HZ 

(6) 



DATA 0UT — ^ 
DATA IN 



X 



m 



i>- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



(1,2,3,5) 



ADDRESS 



US" 



ID< 



>C 



X 



S 



WE 



DATA, N 



x 



<c 



*WR ■•■ 



s 



NOTES: 

1 . WE or C~S" must be high during all address transitions. 

2. A write occurs during the overlap (t W F) of a low C~S~ and a low WE. 

3. t WR is measured from the earlier of C"S~ or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the C~S" low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 



El 



S13-175 



IDT7MP156 256K (256Kx 1-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



CAPACITANCE (T A = +25«c, t = lomhz) 



SYMBOL 


TEST 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v IN =ov 


35 


PF 


Gout 


Output Capacitance 


V ut= OV 


40 


PF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



ORDERING INFORMATION 



IDT 



XXXX 



999 



Device Type Power ' Speed Package 



Process/ 

Temperature 

Range 



-\ Blank Commercial (0°C to +70°C) 



-| 7MP156 



Plastic SIP 
Speed in Nanoseconds 

Standard Power 
256Kx1-Bit 



S13-176 




256K(64Kx 4-BIT) 
CMOS STATIC RAM 
PLASTIC SIP MODULE 



IDT 7MP456 



FEATURES: 

• High-density 256K (64K x 4) CMOS static RAM module 

• Cost-effective plastic surface mounted RAM packages on an 
epoxy laminate (FR4) substrate 

• Available in 28-pin SIP (single in-line package) for maximum 
space saving 

• Fast access times: 25ns (max.) over commercial temperature 

• Low power consumption 
-Dynamic: less than 1.2W (typ.) 
-Full standby: less than 30 mW(typ.) 

• Utilizes IDT7187 high-performance 64K static RAMs produced 
with advanced CEMOS ™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 



DESCRIPTION: 

The IDT7MP456 is a 256K (64K x 4-bit) high-speed static RAM 
module constructed on an epoxy laminate surface using four 
IDT7187 64K x 1 static RAMs in plastic surface mount packages. 
Extremely fast speeds can be achieved with this technique due to 
the use of 64K static RAMs fabricated in IDT's high-performance, 
high-reliability CEMOS technology . 

The 7MP family of surface mounted SIP technology is a cost- 
effective solution allowing for very high packing density. The 
IDT7MP456 is offered in a 28-pin SIP. The IDT7MP456 can be 
mounted on 200 mil centers, yielding 1.25 megabits of memory in 
less than 3 square inches of board space. 

The IDT7MP456 is available with maximum access times as fast 
as 25ns, with maximum power consumption of 3.3 watts. The mod- 
ule also offers a full standby mode of 440mW(max.). 

All inputs and outputs of the IDTMP456 are TTL-compatible and 
operate from a single 5V supply. Fully asynchronous circuitry is 
used, requiring no clocks or refreshing for operation and providing 
equal access and cycle times for ease of use. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 




DATA INPUT 
''A 



ADDRESS 
WE 



16, 



64Kx4CMOS 
STATIC RAM 



>'4 
DATA OUTPUT 



PIN NAMES 



NOTE: 

1 . For module dimensions, please refer to module drawing M19 
in the packaging section. 



A0-A15 


Address Inputs 


UE 


Chip Enable 


WE 


Write Enable 


Dino " D1N3 


Data Input 


Dout - D0UT3 


Data Output 


Vcc 


Power 


GND 


Ground 



on 



CEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



' 1989 Integrated Device Technology, Inc. 



SI 3-1 77 



DSC-7007/1 



IDT7MP456 256K(64K X 4-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS ' 



SYMBOL 


RATING 


VALUE 


UNIT 


Vterm 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


T a 


Operating Temperature 


Oto +70 


°C 


Tbias 


Temperature Under Bias 


-10 to +85 


°C 


TsTG 


Storage Temperature 


-55 to +125 


°C 


•out 


DC Output Current 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


Mh 


Input High Voltage 


2.2 


- 


6.0 


V 


V,l 


Input Low Voltage 


-0.5< 1 > 


-. 


0.8 


V 



NOTE: 

1.V IL (mln.) 



-3.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS Vcc= 5.ov ±10%, v cc (Min.) = 4.5V, v cc (Max.) = s.sv 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MP456 
MIN. TYP.< 1 > MAX.< 2 > MAX. (3 > 


UNIT 


llj 


Input Leakage Current 


V cc = Max.;V IN = GNDtoV cc 


■ 15 **$M 


uA 


I'loI 


Output Leakage Current 


V cc = Max. 

CS = V,h,V ut = GNDtoV cc 


15 l||;; 


UA 


'cci 


Operating Power Supply Current 


C3 = V lL 

V cc = Max. , Output Open 

F = 


180 360 3|; 


mA 


'CC2 


Dynamic Operating Current 


V cc = Max., Output Open 

f = *MAX 


240 440 JJqQl 


mA 


'SB 


Standby Power Supply Current 


US £ Vj H or (TTL Level) 
V cc = Max. 
Output Open 


90 180 :;;;;; 24(| 


mA 


'SB1 


Full Standby Power Supply Current 


C3£V HC ,V (N ^V HC or^ V LC 
V cc = Max., Output Open 


6 60 mmi 


mA 


Vol 


Output Low Voltage 


I |_= 8mA, V C c= Min. 


0.4 :.;:0.4: 


V 


Voh 


Output High Voltage 


l 0H =-4mA, V cc = Min. 


2.4 - - Mm 


V 



NOTES: 

1. V C c=5V,t AA =25°C 

2. t M = 35, 45, 55ns 

3. t/\A= 25,30ns 



S13-178 



IDT7MP456 256K(64K x 4-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




In Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAqut ■ 



255Q ; 



5V 
480Q 

^30pF 



DATA 0UT 



255Q 




Figure 1. Output Load 



Figure 2. Output Load 

(for t CL2i .^OLZ^CHZU.toHZ. 



'» *whz) 



"Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS 

(V cc = 5V ±10%, T A = 0°Cto +70°C) 



SYMBOL 


PARAMETER 


IDT7MP456S25 
MIN. MAX. 


IDT7MP456S30 
MIN. MAX. 


IDT7MP456S35 
MIN. MAX. 


IDT7MP456S45 
MIN. MAX. 


IDT7MP456S55 
MIN. MAX. 


UNIT 


READ CYCLE 


*RC 


Read Cycle Time 


2%:*,,,,- 


30 


35 


45 


55 


ns 


*AA 


Address Access Time 


-' " 25 


30 


35 


45 


55 


ns 


Ucs 


Chip Select Access Time 


-£& : ;;,25 


30 


35 


45 


55 


ns 


t C LZ1.2 (l) 


Chip Select to Output in Low Z 


&m®mL 


5 


5 


5 


5 


ns 


tcHZ* 1 ) 


Chip Select to Output in High Z 


-*;f*lf20 


25 


30 


35 


40 


ns 


*OH 


Output Hold from Address Change 


5 H '™:;>:_ 


5 


5 


5 


5 


ns 


t pu (D 


Chip Select to Power Up Time 


o*!ltP- 














ns 


t PD (D 


Chip Deselect to Power Down Time 


mmm^ 


30 


35 


45 


55 


ns 


WRITE CYCLE 


twc 


Write Cycle Time 


sill? - ' 


30 


35 


45 


55 


ns 


*cw 


Chip Selection to End of Write 


2£llE- 


25 


30 


40 


50 


ns 


W 


Address Valid to End of Write 


25-, -. r- 


25 


30 


40 


50 


ns 


tAS 


Address Set-up Time 


. 5 s*s- 


5 


5 


5 


5 


ns 


w 


Write Pulse Width 


siiiill- 


20 


25 


35 


45 


ns 


*WR 


Write Recovery Time 


HLm.JI- 











- 


ns 


twH Z (D 


Write Enable to Output in High Z 


-'. ' ' "20 


25 


25 


30 


30 


ns 


tow 


Data to Write Time Overlap 


•\MxMwz- 


20 


20 


25 — 


25 


ns 


*DH 


Data Hold from Write Time 


w% - 


5 


5 


5 


5 


ns 


t 0W (D 


Output Active from End of Write 


ililliu 














ns 



NOTE: 

1 . This parameter guaranteed but not tested. 
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IDT7MP456 256K(64Kx 4-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



C3 



3C 



Si 



DATA n 



®( 



)£ 



fJZZZH 



]E>— 



TIMING WAVEFORM OF READ CYCLE NO. 2 ( 



ADDRESS 



K 



DATA n 



PREVIOUS DATA VALID 



]gffi>< 



K 



DATA VALID 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (1>3) 



£5 



\ 



«« *CLZ- 



DATA n 



<SX 



f 



^-t CH2 W-^ 



NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, C"5 - Vil . 

3. Address valid prior to or coincident with CS" transition low. 

4. Transition is measured ±200mV from steady state. This parameter is sampled and not 100% tested. 
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1DT7MP456 256K(64K X 4-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



(1,2,3.7) 



ADDRESS 



C3 



WE 



DATA 0UT -^ 



DATA lN 




TIMING WAVEFORM OF WRITE CYCLE NO. 2 (S3 CONTROLLED TIMING)* 



ADDRESS 



US 



^>< 



x 



WE 



DATA IN 



X 



s 



>c 



s 



NOTES: 

1. WE or C3 must be high during ail address transitions. 

2. A write occurs during the overlap (t w ^ of a low Cl5 and a low WE. 

3. t WR is measured from the earlier of Cl> or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the Cl5 low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load {including scope and jig). This parameter is sampled and not 100% tested. 



m 
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IDT7MP456 256K(64K x 4-BIT) 

CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



CAPACITANCE (T A = +25°c, f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


35 


PF 


Cqut 


Output Capacitance 


V OUT = OV 


40 


PF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



ORDERING INFORMATION 



IDT 



xxxxx 

Device Type 



A 
Power 



999 A A 

Speed Package Process/ 
Temperature 
Range 



Blank 

S 

25 
30 
35 
45 
55 

S 

8MP456 



Commercial (0°Cto +70°C) 
Plastic SIP 



Speed in Nanoseconds 



Standard Power 
64K x 4-bit 
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4 MEGABIT (51 2Kx 8-BIT) 
CMOS STATIC RAM 
PLASTIC SIP MODULE 



IDT 7MP4008L 



FEATURES: 

• High-density 4096K (512K x 8) CMOS static RAM module 

• Access time 

- 70ns (max.) 

• Low power consumption 

- Dynamic: less than 91 OmW (max.) 

- Full standby: less than 430mW (max.) 

• Cost-effective plastic surface-mounted RAM packages on an 
epoxy laminate (FR4) substrate 

• Offered in a 36-pin SIP (single in-line package) for maximum 
space-saving 

• Single 5V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 



DESCRIPTION: 

The IDT7MP4008L is a 4096K (512K x 8-bit) high-speed static 
RAM module constructed on an epoxy laminate surface using six- 
teen 32K x 8 static RAMs in plastic surface mount packages. 

The IDT7MP4008L is available with maximum access times as 
fast as 70ns, with maximum operating power consumption of 
91 OmW. The module also offers a full standby mode of 430mW 
(max.). 

The IDT7MP4008L is offered in a 36-pin SIP (single in-line pack- 
age). Surface mount SIP technology is a cost-effective solution al- 
lowing for very high packing density. The IDT7MP4008L can be 
stacked on 300 mil centers, yielding greater than 12 Megabits of 
memory per inch of board space. 

All inputs and outputs of the IDT7MP4008L are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous circuitry 
is used, requiring no clocks or refreshing for operation, and provid- 
ing equal access and cycle times for ease of use. 



PIN CONFIGURATION 



FUNCTIONAL BLOCK DIAGRAM 




SIP 
SIDE VIEW 

NOTE: 

1. For module dimensions, please refer to moudle drawing M16 in the 
packaging section. 



ADDRESS ■ 
WE- 

C5- 



19 , 



512Kx8 

RAM 



I/O 



DATA 



PIN NAMES 



A 0-1 8 


Addresses 


l/Oc-7 


Data Input/Output 


OE 


Output Enable 


WE 


Write Enable 


cs 


Chip Select 


Vcc 


Power 


GND 


Ground 


NC 


No Connect 



IE 



COMMERCIAL TEMPERATURE RANGE 
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DSC-7031/- 



IDT7MP40O8L 4 MEGABIT (512Kx 8-BIT) 
CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 01 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


Vterm 


Terminal Voltage with Respect 
toGND 


-0.5 to +7.0 


V 


Ta 


Operating Temperature 


0to+70 


o C 


T BIAS 


Temperature Under Bias 


-10 to +85 


o C 


T STG 


Storage Temperature 


-55 to +125 


°C 


'out 


DC Output Current 


50 


mA 



NOTE: 

1; Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is notimplied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 


o 








V 


V, H 


Input High Voltage 


2.2 


- 


6.0 


V 


V,L 


Input Low Voltage 


0.3V 




0.8 


V 



NOTE: 

1. V IL (min.) 



-2.0V for pulse width less than 20ns. 



RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto + 70°C 


OV 


5.0V ±10% 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10%, Vcc (Min.) = 4.5V, Vcc (Max.) = 5.5V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT7MP4008L 
MIN. MAX. 


UNIT 


ii u i 


Input Leakage Current (1) 


Vcc = Max.; V, N = GND to V cc 


40 


uA 


MloI 


Output Leakage Current 


Vcc = Max. 

CS~ = V IH .VoLjr = GNDtoVcc 


40 


uA 


'cci 


Operating Power Supply Current 


cs=v IL 

Vcc " Max., Output Open 
f- 


90 


mA 


'CC2 


Dynamic Operating Current 


cs=y L 

Vcc = Max., Output Open 
f = f MAX 


165 


mA 


'SB 


Standby Power Supply Current 


cs >V IH 


78 


mA 


'sB1 


Full Standby Power Supply Current 


C5 > Vcc -0.2V 

Vin >Vcc -0.2V or < 0.2V 


78 


mA 


V 0L 


Output Low Voltage 


l 0L = 2.1mA, V cc = Min. 


0.4 


V 


Vqh 


Output High Voltage 


Ioh - -1mA. Vcc - Min. 


2.4 _ 


V 



NOTE: 

1. |l u | for A 15 -A 1fl and MS is 400 uA max. 
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IDT7MP4008L 4 MEGABIT (512K x 8-BIT) 
CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




In Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 


GND to 3.0V 

10ns 

1.5V 

1.5V 

See Figures 1 and 2 



+5V 
14800 



+ 5V 
;480O 



DATAqut - 



2550 - 



DATAqut - 



T ^P* 



2550 - 



T 5pF* 



Figure 1. Output Load 



♦Including scope and jig. 



Figure 2. Output Load 

(for tcuzi^.toLZ.tcHZU.toHZ- 

tow-Wiz) 



AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, t a = o°cto +70*C) 






SYMBOL 


PARAMETERS 


7MP4008L70 
MIN. MAX. 


7MP4008L85 
MIN. MAX. 


7MP4008L100 
MIN. MAX. 


UNITS 


READ CYCLE 


*RC 


Read Cycle Time 


70 


85 


100 


ns 


*AA 


Address Access Time 


70 


85 


100 


ns 


*ACS 


Chip Select Access Time 


70 


85 


100 


ns 


*CLZ1.2 (1 * 


Chip Select to Output in Low Z 


10 


10 


10 


ns 


*0E 


Output Enable to Output Valid 


40 


50 


60 


ns 


W 1 > 


Output Enable to Output in Low Z 


5 


5 


5 


ns 


W 1 > 


Chip Deselect to Output in High Z 


40 


" - ' 40 


50 


ns 


t0HZ (1 > 


Output Disable to Output in High Z 


30 


35 


40 


ns 


t pu (D 


Chip Select to Power Up Time 








- 


ns 


WD 


Chip Deselect to Power Down Time 


70 


85 


100 


ns 


WRITE CYCLE 


*wc 


Write Cycle Time 


70 


85 - 


100 


ns 


tew 


Chip Selection to End of Write 


65 


75 - 


90 


ns 


Uw 


Address Valid to End of Write 


65 


75 


90 


ns 


*AS 


Address Set-up Time 


5 


5 


5 


ns 


*WP 


Write Pulse Width 


60 


70 


85 


ns 


*WR 


Write Recovery Time 


5 


10 


10 


ns 


twHZ< 1 > 


Write Enable to Output in High Z 


30 


35 


40 


ns 


*DW 


Data Valid to End of Write 


30 


35 


45 


ns 


*DH 


Data Hold from Write Time 


5 


5 


5 


ns 


tow* 1 ) 


Output Active from End of Write 


5 


5 


5 


ns 



NOTE: 

1 . This parameter is guaranteed but not tested. 



EE3 
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IDT7MP40O8L 4 MEGABIT (512Kx 8-BIT) 
CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 ( 



ADDRESS 



3C 



)£ 



■ WWWV s 



cs 



Sk 



-t riT (5). 



DATA n 



<E>( 



nmn 



fZZZZZL 



-tn H7 <5)- 



-t nH7 (5)- 



IS— 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1 ' 2 ' 4) 



ADDRESS 



DATA,, 



X 



PREVIOUS DATA VALID 



EffiX 



)C 



DATA VALID 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (13 - 4) 



cs 



\ 



«■ *CLZ" 



DATA n 



<E>( 



d c 



> 



NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = Vii_. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = V, L . 

5. Transition is measured ±500mVfrom steady state. This parameter is sampled and not 100% 
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IDT7MP4008L 4 MEGABIT (51 2K X 8-BIT) 
CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 ( 



ADDRESS 



OE 



CS 



WE 



DATA lN 



>c 



ZZZ7 



x^v 



t OHZ «9) 



-t WC ■ 



XXSi 



-*cw ■ 



-t AW . 



*355k 



D AT AouT ))))))> ^ 



-t wp (2>- 



<i 



3C 






t W R< 3 > 



z^zzy 



-* — * DH 



]gX& 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (1 - 6) 



ADDRESS 



CS 



)C 



WE 



W A\\\ 



"tew " 



)C 



-ZZZZZ72 



^CXXXh 



y 



— >>>mm>F Fm 



,(4.9) 



DATA,,, 



*- twR( 3 » 



' l ow 



(9)- 



K 



C 



moooo« 



NOTES: 

1. WE or C5 must be high during all address transitions. 

2. A write occurs during the overlap (t WF ) of a low CS". 

3. t WR is measured from the earlier of C3 or WE going high to the end of the write cycle. 

4. Duringthis period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. Ifthe CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high impedance state. 

6. OE is continuously low (OE = V| L ). 

7. DATAout is the same phase of write data of this write cycle. 

8. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be 
applied to them. 

9. Transition is measured ±500mV from steady state. This parameter is sampled and not 100% tested. 



S13-187 



IDT7MP4008L 4 MEGABIT (512K x 8-BIT) 
CMOS STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


CS 


OE 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


H 


CWr 


Active 


Read 


L 


H 


H 


High Z 


Active 


Write 


L 


X 


L 


D IN 


Active 



CAPACITANCE (T A =+25°c,f = lomhz) 



SYMBOL 


PARAMETER* 1 ) 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


V IN =0V 


36 


PF 


C OUT 


Output Capacitance 


Vour= OV 


128 


pF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



ORDERING INFORMATION 



IDT 



XXXX 

Device Type 



A 
Power 



Speed 



Package Process/ 
Temperature 
Range 



Blank 
S 



70 
85 
100 



Commercial (0°Cto +70°C) 
Plastic SIP 



f Speed in 



Nanoseconds 



~\ L Low Power 

-) 7MP4008 4 Megabit 
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512K(64K"x"8) 
SYNCHRONOUS STATIC 
RAM PLASTIC SIP MODULE 



IDT 7MP6025 



FEATURES: 

• 64K x 8 fully synchronous memory 

• High-speed -20MHz read cycle time 

• 16-bit synchronous address input 

• 8-bit synchronous data input 

• Synchronous chip select and write enable 

• Separate clock enable for each register 

• Low standby power 

• Onboard decoupling capacitors 

• Available in 43-pin SIP (single in-line package) configuration 

• 2 Ground and 2 Vcc pins 

DESCRIPTION: 

The IDT7MP6025 is a 64K x 8 synchronous RAM with edge trig- 
gered registers on the address lines, data-in bus, data-out bus, 
chip select and write enable. The edge triggered register of the 16 
address lines features an independent clock enable that allows the 
address register to be selectively loaded. The address register will 
be loaded on the low-to-high transition of the clock when the clock 
enable line is low and will hold its current contents on the low-to- 
high transition of the clock when the clock enable is high. Similarly, 
the 8-bit data-in register will be loaded with new data on the low-to- 
high transition of the clock when the data-in clock enable is low 
and will hold its contents when the data-in clock enable is high. The 
data-out register will receive new data from the 64K x 8 RAM when 
the clock enable line is low and will hold its data when the clock 
enable line is high at the low-to-high transition of the clock. All 



clock enables, as well as address and data inputs, must meet the 
appropriate set-up and hold times with respect to the clock. 

The eight data output bits are enabled when the output enable is 
low and are in the high-impedance state when the output enable is 
high. The chip select and write enable signals are also registered in 
D flip-flops. These two flip-flops are loaded with new data on each 
low-to-high transition of the clock. The chip select is passed di- 
rectly from the Q output of the D-type flip-flop to the 64K x 8 RAM. 
The write enable signal is gated with the clock signal to generate a 
delayed write enable pulse. In essence, this gives the output of the 
address register time to settle and internally select the appropriate 
byte of RAM before the write enable goes low to write new data into 
the RAM. Thus, the low-to-high transition of the clock causes the 
chip select and write enable flip-flops to be loaded with new data 
and immediately deselects a previous write by means of the clock 
going high. The data lines to the RAM and the address lines to the 
RAM may indeed change to new values based on the low-to-high 
transition of the clock. When the clock goes from high-to-low, if the 
chip select is low and the write enable is low, a write cycle is begun 
and the data at the RAM data inputs will be written into the selected 
address. If the write enable is high or the chip enable is high, data 
will not be written into the memory. 

One of the features of this configuration of memory that has 
registers on all of the address lines, data input lines and data output 
lines as well as the control lines, is to provide the highest possible 
clock rate in the system. All that is necessary is that the data, ad- 
dress, chip select, write enable and clock enables signals meet the 
required set-up and hold time with respect to the clock. In this 
manner, fully asynchronous operation is achieved. The 
IDT7MP6025 is offered as a compact, cost-effective 43-pin plastic 
SIP module. ■■■■.-..■. 



FUNCTIONAL BLOCK DIAGRAM 
















V 


>■ 


D Q 
REG 

EN 
CP 


^ 




ADDRESS 

64Kx8 
RAM 

US 

WE 
DATA, N DATA 0UT 






a 0j 






— 
o-c 




A-CLKEN 


I 
















C5 

WE 




r- 


D Q 

D Q 
CP 


-\ 






L 


J 






D — C 


) 






L 












r< 






i 








CLOCH 




> 1 




i 


\ 








5E 
















I 


X 


Dl 7 


> . 


CP 
D Q 

REG 

EN 


*' 


*s . 


CP 
D Q 

REG 

EN 


Ak 


DO 7 

• 


D? 0j 
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\?- 


. DO 


Dl-CLKSN 


[ — c 
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■ 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT7MP6025 512K (64Kx 8) SYNCHRONOUS 
STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 



PIN NAMES 



Aq r- 


1 


Ai ■ ' ■'" 


2 


A2 «=d 


3 


A3 t . n 


4 


Aa 1— .... 


5 


Ac 1 -I 


6 


A- 1 ^ 


7 


SjSE 


6 


9 


vcc=c 


10 


GND =^Z 


11 


D , c=C 


12 


D |" =d 


13 


Dl 2 ==CI 
DI3 «C 
Dl 4 ^^ 


14 


15 


16 


17 


D|6^g 


18 


19 


DI-CLKEN *==?= 
CS ' *— 


20 

21 M18W 


DO =£1 

DO esC 


22 


23 


DO? =*3 


24 


DO3 =C 


25 


D0j=<= 


26 


doJ =<r 

Dog =C 


27 


28 


D07=C 


29 


GND =d 


30 


vcc <=*= 


31 


WE =^ 


32 


CE=CI 


33 


■aJ^I 

Ain C =C! 


34 


35 


36 


A 1 =^= 


37 


Al2== 


38 


i S ^ 


39 


40 


A 15 =C 


41 

42 


frCLKEN ' <— 


DOCLKEN t== *-- 


43 



A0-15 


Addresses 


CK 


Clock 


DI0-7 


Data Input 


D0o_ 7 


Data Output 


DI-CLKEN 


Data Input Clock Enable 


A-CLkEN 


Address Clock Enable 




Data Output Clock Enable 


DC-CLKEN 


Vcc 


Power 


GND 


Ground 


C5 


Chip Select 


WE 


Write Enable 


OH 


Output Enable 



SIP 
SIDE VIEW 

NOTE: 

1. For module dimension, please refer to module drawing M18 in 
the packaging section. 
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IDT7MP6025 512K (64Kx 8) SYNCHRONOUS 
STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


COMMERCIAL 


UNIT 


V TERM 


Terminal Voltage with Respect to 
GND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto +70 


°C 


t bias 


Temperature Under Bias 


-55 to +125 


°C 


T STG 


Storage Temperature 


-55 to +125 


°C 


•out 


DC Output Current 


50 


mA 



NOTE: 

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vco 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


~ 


6.0 


V 


v, L 


Input Low Voltage 


-0.5< 1 > 


- 


0.8 


V 



NOTE: 



1. V lL (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


OV 


5.0V ± 10% 



DC ELECTRICAL CHARACTERISTICS 

Vcc= 5V±10% 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


MAX. 


UNIT 


Nul 


Input Leakage (Address & Control) 


V cc =Max.,V IN =GNDtoV cc 


- 


5 


V* 


llj 


Input Leakage (Data) 


Vcc = Max.,V| N = GND to Vcc 


- 


5 


uA 


iVoi 


Output Leakage 


Vcc = Max., C~5 = V 0UT , 
V OUT =GNDtoVcc 


- 


10 


liA 


Vol 


Output Low Voltage 


Vcc = Min.. 'ol = 8mA 


- 


0.4 


V 


V OH 


Output High Voltage 


Vcc = Min., Ioh= -4mA 


2.4 


- 


V 



DC ELECTRICAL CHARACTERISTICS 

V cc = 5.0V ±10% 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


MAX. 


UNIT 


'cci 


Operating Current 


f = 0, C~5 = V lL 
V C c= Max.; 
Output Open 


725 


mA 


J CC2 


Dynamic Operating 
Current 


Vcc = Max.; 
US = V, L .; f 

= fMAX 

Output Open 


950 


mA 


'SB1 


Standby Power 
Supply Current 


C3;> Vcc- 0-2V 
V, N > V cc -0.2V 
or < 0.2V 


125 


mA 



CAPACITANCE <t a = +25°c. f = lomhz) 



SYMBOL 


PARAMETER^) 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


v, N =ov 


20 


pF 


Com 


Output Capacitance 


V 0UT = OV 


22 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



m 



S13-191 



IDT7MP6025 512K (64K x 8) SYNCHRONOUS 
STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



NOTE: 

1 . This parameter is guaranteed but not tested. 

TIMING WAVEFORM OF READ CYCLE (1) 



CLK 



ADDRESS, 
C3 



T5E 



AC ELECTRICAL CHARACTERISTICS 

V cc = 5V ±10% 


SYMBOL 


PARAMETER 


7MP6025S35 
MIN. MAX. 


7MP6025S45 
MIN. MAX. 


7MP6025S55 
MIN. MAX. 


UNIT 


READ CYCLE 


*CP 


Read Cycle Time 


35 


- 


45 


- 


55 


- 


ns 


*CH 


Clock High Time 


10 


- 


10 


- 


10 


- 


ns 


*CL 


Clock Low Time 


10 


- 


10 


- 


10 


- 


ns 


*S 


Address, WE, US, CE Set Up Time 


4 


- 


5 


- 


5 


- 


ns 


*H 


Address, WE, C5, CE Hold Time 


4 


. - 


6 


- 


6 


- 


ns 


W 1 ' 


Output Low Z Time 


. - 


10 


' - 


15 


- ■ 


15 


ns 


W 1 * 


Output High 2 Time 


-. 


8 


. - ■ 


11 


- 


11 


ns 


'PVD 


Prop Delay to Valid Data Out 


- 


10 


- 


15 


- 


15 


ns 


WRITE CYCLE 


*cp 


Write Cycle Time 


35 


- 


45 


- 


55 


- 


ns 


^H 


Clock High Time 


10 


- 


10 


- 


10 


- 


ns 


*CL 


Clock Low Time 


23 


_ 


30 


-. . 


37 


- 


ns 


*S 


Data, Addr, WE, CS, CE Set Up Time 


4 


- 


5 


- 


5 


- 


ns 


*H 


Data, Addr, WE, C5, UE Hold Time 


4 


- 


6 


- 


6 


- 


ns 




DATA out 



NOTE: 

1 . The device must be selected by a US' level for the conditions above to take place. 
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1DT7MP6025 512K (64Kx 8) SYNCHRONOUS 
STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE 



CLK 



ADDRESS, 
DATA in 



C"5or 

WE0> 



zx 



s 



+— t H 



DATA VALID 



X 



to." 



X 



/ 



ZZZZ7 



t s (2)- 



NOTES: 

1 . Either CS or WE can be used to trigger a write cycle, provided that the other signal is low at the same time. 

2. When a write is terminated, either C~5 or WE must become high at least one t s before the next rising edge of CLK. 



TRUTH TABLE 



MODE 


C5 


SE 


CK 


DO-CLKEN 


DI-CLkEN 


A-CLKEN 


WE 


OUTPUT 


POWER 


Standby 


H 


H 


t 


H 


H 


H 


X 


High Z 


Standby 


Read 


L 


L 


t 


L 


X 


L 


H 


LowZ 


Active 


Read 


L 


H 


t 


L 


X 


L 


H 


HighZ 


Active 


Write 


L 


H 


t 


H 


L 


L 


L 


HighZ 


Active 



EO 
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IDT7MP6025 512K(64Kx8) SYNCHRONOUS 
STATIC RAM PLASTIC SIP MODULE 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATAo 



2550 ■ 



5V 
4800 

± 30pF* 



DATA 0UT . 



2550 - 



5V 

| 480O 

t 5 P F * 



ORDERING INFORMATION 



Figure 1. Output Load 



Figure 2. Output Load 
(for t 0LZ> t CHZt t 0HZ , 
t WHZ and t ow ) 



* Including scope and jig. 



IDT 



xxxx 



999 



Device Type Power Speed Package Process/ 

Temperature 
Range 



Blank 



35 
45 
55 



H* 



Commercial (0°C to +70°C) 



Plastic SIP 



L Speed in 



Nanoseconds 



Standard Power 



^ 7MP6025 512K{64Kx8) Synchronous Ram Module 
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256K(16Kx 16-BIT) & 
128K(8Kx 16-BIT) 
CMOS STATIC RAM 
PLASTIC SIP MODULES 



IDT 8MP656S 
IDT 8MP628S 



FEATURES: 

• High-density 256K/128K CMOS static RAM modules 

• 16Kx 16 organization (IDT8MP656S) with 8Kx 16 option 
(IDT8MP628) 

• Upper byte (I/O 9-16) and lower byte (l/Ot-s) separated control 

- Flexibility in application 

• Fast access times 

- 40ns (max.) 

• Low power consumption 

- Active: less than 825mW (typ. in 16K x 16 organization) 

- Standby: less than 20mW (typ.) 

• Cost-effective plastic surface mounted RAM packages on an 
epoxy laminate (FR-4) substrate 

• Offered in an SIP (single in-line) package for maximum 
space-savings 

• Utilizes I DT71 64s -high-performance 64K static RAMs 
produced with advanced CEMOS ™ technology 

• CEMOS process virtually eliminates alpha particle soft error 
rates (with no organic die coating) 

• Single 5 V (±10%) power supply 

• Inputs and outputs directly TTL-compatible 



DESCRIPTION: 

The IDT8MP656S/IDT8MP628S are 256K/128K-bit high-speed 
CMOS static RAMs constructed on an epoxy laminate substrate 
using four IDT7164 8K x 8 static RAMs (IDT8MP656S) or two 
IDT7164 static RAMs (IDT8MP628S) in plastic surface mount 
packages. 

Functional equivalence to proposed monolithic static RAMs is 
achieved by utilization of an on-board decoder that interprets the 
higher order address A13 to select one of the two 8K x 16 RAMs as 
the by-16 output and using LB and UB as two extra chip select 
functions for lower byte (l/Oi-e) and upper byte (I/Og-ie) control, 
respectively. (On the IDT8MP628S 8K x 16 option, A13 needs to be 
externally grounded for proper operation.) Extremely high speeds 
are achievable by the use of IDT7164S, fabricated in IDT's high- 
performance, high-reliability CEMOS technology. This state-of- 
the-art technology, combined with innovative circuit design tech- 
niques, provides the fastest 256K/128K static RAMs available. 

The IDT8MP656S/IDT8MP628S are available with maximum 
operating power consumption of only 1.8W (IDT8MP656S 16Kx 16 
option). The modules also offer a full standby mode of 330mW 
(max.). 

The IDT8MP656S/IDT8MP628S are offered in a 40-pin plastic 
SIP. For the JEDEC standard 40-pin DIP, refer to the 1DT8M656S/ 
IDT8M628S. 

All inputs and outputs of the IDT8MP656S/IDT8MP628S are 
TTL-compatible and operate from a single 5V supply. (NOTE: Both 
GND pins need to be grounded for proper operation.) Fully asyn- 
chronous circuitry is used, requiring no clocks or refreshing for op- 
eration, and providing equal access and cycle times for ease of 
use. 



FUNCTIONAL BLOCK DIAGRAM 



0-12 

I/O 



1-8 



i/o, 



9-10 

WE - 



OE 



^ 13 1 



CS 



LB 



UB 



1/2 FCT139 
DECODER 



1/2 FCT139 
DECODER 



IDT7164 
8Kx8 
CMOS 

STATIC 
RAM 



IDT7164 
8Kx8 
CMOS 

STATIC 
RAM 



IDT7164 
8Kx8 
CMOS 

STATIC 
RAM 



IDT7164 
8Kx8 
CMOS 

STATIC 
RAM 



EE1 



CEMOS is a trademark of Integrated Device Technology, Inc. 



COMMERCIAL TEMPERATURE RANGE 



JANUARY 1989 



> 1089 Integrated Device Technology, Inc. 
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DSC-7016/1 



IDT8MP656S/IDT8MP628S CMOS STATIC RAM 

PLASTIC SIP MODULE 256K (16Kx 16-BIT) & 128K (8K x 16-BIT) 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 



PIN NAMES 



. M17< 1 > 

123456789 1011121314 15161718 19 202122232425 2627282930 31323334353637383940 


iiiiiiiiiii 

A 5 A3 A! LB V(X3 I/O, l/0 3 t/Og \/Oj CS l/O g l/O^ l/0, 3 l/0 15 GND UB Ag A 10 A 12 NC 



Ae A4 A2 Aq WE GND< 1 > t/O^ l/0 4 l/0 @ l/0 8 OE l/0 1Q l/0 12 l/0 14 1/0 16 VCC A 7 Ag A n A 13 



SIP 
FRONT VIEW 

NOTE: 

1. For module dimensions, please refer to module drawing M17 in the packaging section. 



A 0-13 


Addresses 


1/01-16 


Data Input/Output 


CS 


Chip Select 


Vcc 


Power 


WE 


Write Enable 


OE 


Output Enable 


GND 


Ground 


UB 


Upper Byte Control 


LB 


Lower Byte Control 



NOTES: 

1. Both Vcc pins need to be connected to the 5V 
supply and both GND pins need to be 
grounded for proper operation. 

2. On IDT8MP628S. 128K (8K x 16-Bit) option, 
A 13 (Pin 39) is required external grounding for 
proper operation. 



ABSOLUTE MAXIMUM RATINGS (1) 



RECOMMENDED DC OPERATING CONDITIONS 



SYMBOL 


RATING 


VALUE 


UNIT 


V TERM 


Terminal Voltage with Respect 
to GND 


-0.5 to +7.0 


V 


T A 


Operating Temperature 


Oto+70 


°c 


T BIAS 


Temperature Under Bias 


-10 to +85 


°c 


T STQ 


Storage Temperature 


-55 to +125 


°c 


•out 


DC Output Current 


50 


mA 



NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rat- 
ing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods may affect reliability. 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,h 


Input High Voltage 


2.2 


- 


6.0 


V 


V, L 


Input Low Voltage 


»0.5 0) 


- 


0.8 


V 



NOTE: 

1. V [L (min.) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 



GRADE 


AMBIENT 
TEMPERATURE 


GND 


Vcc 


Commercial 


0°Cto+70°C 


ov 


5.0V ±10% 



DC ELECTRICAL CHARACTERISTICS 

Vcc = 5.0V ±10%, V cc (Min.) = 4.5V, V cc (Max.) = 5.5V, V LC = 0.2V, V HC = Vcc = - 0-2V 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT8MP656S 
MIN. TYP. MAX. 


IDT8MP628S 
MIN. TYP. MAX. 


UNIT 


Hul 


Input Leakage Current 


Vcc = Max.; V IN = GNDtoV cc 


- - 15 


- - 15 


jxA 


I'loI 


Output Leakage Current 


Vcc = Max. 

CS= V IH .V 0UT = GNDtoV C c 


- - 15 


- - 15 


uA 


'cCX16 


Operating Current In X16 Mode 


CS.UB&LB =V lL 

Vcc = Max - Output Open 

f = f MAX 


- 165 330 


- 150 300 


mA 


'ccxa 


Operating Current In X8 Mode 


CS = V lL , UB or LB =V IL 
Vcc = Max., Output Open 

f = f MAX 


- 100 200 


'"— 80 170 


mA 


'sb& 

'sB1 


Standby Power Supply Current 


CS ;> V IH or _ 
UB ^ V lH and LB ;> V IH 
Vcc= Max. 
Output Open 


- 4 60 


- 2 30 


mA 


Vol 


Output Low Voltage 


l 0L ~ 8mA, Vcc = M ' in - 


- - 0.4 


- - 0.4 


V 


Voh 


Output High Voltage 


Iqh = -4mA, Vcc = Min. 


2.4 - - 


2.4 - - 


V 
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IDT8MP656S/IDT8MP628S CMOS STATIC RAM 

PLASTIC SIP MODULE 256K(16Kx 16-BIT) & 128K(8Kx 16-BIT) 



COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DATA OUT - 



255Q5 



5V 
480Q 

±30pF 



5V 



DATA 0UT - 



255Q< 



480Q 
5pF* 



Figure 1. Output Load 



Figure 2. Output Load 

(for t CLZ i i2 »t OLZ ,tcHZ1 ( 2»toHZ» 
*OW»*WHz) 

Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS 


(V cc = 5V±10%,T„ 


k = 0°Cto+70°C) 








SYMBOL 


PARAMETERS 


IDT8MP656S40 
IDT8MP628S40 
MIN. MAX. 


IDT8MP656S50 
IDT8MP628S50 
MIN. MAX. 


IDT8MP656S70 
IDT8MP628S70 
MIN. MAX. 


IDT8MP656S85 
IDT8MP628S85 
MIN. MAX. 


UNIT 


READ CYCLE 


X HC 


Read Cycle Time 


40 


50 


70 


85 


ns 


*AA 


Address Access Time 


40 


50 


70 


85 


ns 


*ACS 


Chip Select Access Time 


40 


50 


70 


85 


ns 


*CU1.2* 1 * 


Chip Select to Output in Low Z 


5 


5 


5 


5 


ns 


*OE 


Output Enable to Output Valid 


25 


30 


40 


50 


ns 


t LZ {1) 


Output Enable to Output in Low Z 


5 


5 


5 


5 


ns 


W 1 > 


Chip Select to Output in High Z 


15 


20 


30 


35 


ns 


W< 1 > 


Output Disable to Output in High Z 


15 


20 


30 


35 


ns 




Output Hold from Address Change 


5 


5 


5 


5 


ns 


t pu (D 


Chip Select to Power Up Time 














ns 


t ro (D 


Chip Deselect to Power Down Time 


40 


50 


70 


85 


ns 


WRITE CYCLE 


*wc 


Write Cycle Time 


40 


50 


70 


85 


ns 


*cw 


Chip Selection to End of Write 


5 


45 


65 


75 


ns 


W 


Address Valid to End of Write 


35 


45 


65 


75 


ns 


{ fiS 


Address Set-up Time 


5 


5 


10 


10 - 


ns 


*WP 


Write Pulse Width 


30 


40 


55 


65 


ns 


*WR 


Write Recovery Time 


5 


5 


5 


10 


ns 


W^ 


Write Enable to Output in High Z 


15 


20 


25 


30 


ns 


W 


Data to Write Time Overlap 


15 


20 


30 


35 


ns 


l DH 


Data Hold from Write Time 


5 


5 


5 


5 


ns 


W 1 > 


Output Active from End of Write 


5 


5 


5 


5 


ns 



NOTE: 

1. This parameter guaranteed but not tested. 
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IDT8MP656S/IDT8MP628S CMOS STATIC RAM 

PLASTIC SIP MODULE 256K(16Kx 16-BIT) & 128K (8Kx 16-BIT) 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF READ CYCLE NO. 1 (1) 



ADDRESS 



)€ 



» wwwu 



UB, LB & CS 



DATA n 



Si 



<EX 



)i 



/ TTT7T, 



nzzzn. 



- W ®r 



EE>- 



TIMING WAVEFORM OF READ CYCLE NO. 2 (1>2 ' 4) 



ADDRESS 



DATA n 



X 



•<OH- 



PREVIOUS DATA VALID 



]gffi>< 



)C 



-<OH- 



DATA VALID 



X 



TIMING WAVEFORM OF READ CYCLE NO. 3 (134) 



UB, LB & CS 



DATA n 



\ 



<EEX 



f 



NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V IL and UB, LB = V )L for 16 output active. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = V IL 

5. Transition is measured ±200mV from steady state. This parameter is sampled and not 100% tested. 
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IDT8MP656S/IDT8MP628S CMOS STATIC RAM 

PLASTIC SIP MODULE 256K (16Kx 16-BIT) & 128K (8Kx 16-BIT) 



COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



(1,2,3,7) 



ADDRESS 
UE 

US 

WE 



zx 



X 



\. 



y 



' *WHZ 



DATA 0UT — ^ 
DATA IN 



i> 



y 



s 



y- 



< 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (5§ CONTROLLED TIMING) 



<1. 2. 3, 5) 



ADDRESS 



55 



X 



X 



WE 



DATA, N 



v 



x 



\c 



x 



x 



y 



NOTES: 

1 . WE or U5 must be high during alt address transitions. 

2. A write occurs during the overlap (t WF } of a low C5 and a low WE. 

3. t WR is measured from the earlier of G5 or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the &» low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. During a WE controlled write cycle, write pulse (t WP ) >t WHZ + ^ w ) toaIlowthel/Odriverstoturnoffanddatatobeplacedonthebusfortherequiredt DW . 
0E is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified tyyp. 




If 
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IDT8MP656S/IDT8MP628S CMOS STATIC RAM 

PLASTIC SIP MODULE 256K (16Kx 16-BIT) & 128K (8Kx 16-BIT) 



COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


CS 


UB 


LB 


OE 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


X 


X 


X 


HighZ 


Standby 


Standby 


L 


H 


H 


X 


X 


HighZ 


Standby 


Read 


L 


L 


L 


L 


H 


D 0UT1-16 


Active 


Lower Byte Read 


L 


H 


L 


L 


H 


Pour^e 


Active (X8) 


Upper Byte Read 


L 


L 


H 


L 


H 


DouTg-ie 


Active (X8) 


Read 


L 


L 


L 


H 


H 


HighZ 


Active 


Lower Byte Read 


L 


H 


L 


H 


H 


HighZ 


Active (X8) 


Upper Byte Read 


L 


L 


H 


H 


H 


HighZ 


Active (X8) 


Write 


L 


L 


L 


X 


L 


D 'N 1 _ 16 


Active 


Lower Byte Write 


L 


H 


L 


X 


L 


DiN^e 


Active (X8) 


Upper Byte Write 


L 


L 


H 


X 


L 


D IN 9 -16 


Active (X8) 



CAPACITANCE (T A = +25° c, t = lomhz) 



SYMBOL 


PARAMETER* 1 * 


CONDITIONS 


TYP. 


UNIT 


C|N 


Input Capacitance 


V lN =0V 


35 


PF 


Cqut 


Output Capacitance 


v OUT =ov 


40 


PF 



NOTE: 

1. This parameter is sampled and not 100% tested. 



Address Access Time vs. 
Capacitive Load 



1.2 



1.1 







(T A = 


= +25° C) 



































50 
Capacitive Load (pF) 



100 



ORDERING INFORMATION 



IDT 



XXXX A 

Device Type Power 



999 
Speed 



Package Process/ 
Temperature 
Range 



BLANK Commercial (0°Cto +70°C) 



S 


Plastic SIP 


40 
50 
70 
85 


t Speed in Nan 


S 


Standard Power 


8MP656 
8MP628 


16Kx 16-Bit 
8Kx 16-Bit 
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By Michael J. Miller 



INTRODUCTION 

One of the key features of the IDT49C403 that distinguishes it 
from other registered ALUs, such as the IDT49C402, is its 3-bus 
architecture which allows for flexibility expanding its function. This 
technote shows how the ALU can be expanded in an example 
employing a very high speed fixed point multiplier. The technote 
goes on to further demonstrate the flexibility of the I DT49C403 in an 
example expanding the register file using a 2K by 16 Dual Port 
RAM. 

EXPANDING THE ALU 

The IDT49C403 (Figure 1) is comprised of a 3-Port register file 
tightly coupled with an ALU. There are 3 data buses which go on 
and off this device- DA, DB, and Y. These are 16 bit b uses and are 
bidi rectio nal, each with its own output enable control, OEA, OEB, 
and OEY respectively. The onboard 64 location by 16 register file 
is capable of outputting two 16-bit words simultaneously, the 
contents of which are selected by the address buses A and B. Data 
is written back into the register file via the Y bus to the location 
identified by the B address bus. The Y bus is also connected to the 
output of the ALU. 
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Figure 1. The IDT49C403 16-Bit Registered ALU 

The flow of data in and out of the register file is controlled 
primarily by the system clock (CP). The output of the register file is 
put into two latches which hold the data constant through the write 
cycle. When the clock CP is HIGH, the register file is in the Read 
mode and the latches are transparent. When the clock is LOW the 
register file enters into a Write mode and the latches are closed, 
thus holding the data previously fetched during the Read portion of 
the cycle. Data is written when CP is LOW, the instruction enable 
IEN is LOW and the write enable WE is LOW. 



The data from the latches travels through output buff ers a nd 
onto the DA and DB buses as well as into the ALU. When OEA or 
OEB are LOW, data is supplied from the register file to the DA or 
DB bus and to the ALU. When either of these control lines are HIGH 
the respective data bus becomes an input and data can be fed from 
an external sourc e into the ALU. The Y bus is the output bus of the 
ALU. When OE Y is lo w the data present on the Y bus comes from 
the ALU. When OEY is high data can be brought onto the chip 
through the Y bus and written into the RAM. 

The IDT7217 (Figure 2) is a fixed point multiplier capable of 
providing a 16 x 16-bit multiply in 20ns. It too is organized with 
3 data buses going on and off the chip. The X and Y buses are the 
input into the multiplier chip. Data coming in on these buses is 
captured in the X regist er an d Y r egist er on every rising edge of CP. 
The two enable signals ENX and EN Y are used as clock enables for 
the X and Y register respectively and control which given cycle new 
data will be loaded. On every cycle the output of the X and Y 
registers are multiplied together, the result being a 32-bit binary 
number which is clocked into the MSP and LSP register on the 
rising edge of CP. Again, the enable signal ENP is used to control 
which cycle will load these two registers. Two paths are provided 
for bringing data off the chip. The LS P register contents maybe 
read b ack out onto the Y bus through a buffer controlled by OEL. 
When OEL is low the Y pins become output pins. The other path is 
through a multiplexer which selects the contents of the MSP o r LSP 
registers. The multiplexer is controlled by MSPSEL OEP is the 
control line which controls when the P Port will be driven with the 
data selected by the multiplexer at the output of MSP and LSP. 
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Figure 2. Block Diagram of IDT7217 16 x 16 Multiplier 

The functionality of the IDT49C403 can be expanded by 
connecting an IDT7217 in parallel with the ALU on the 1DT49C403. 
This is accomplished by connecting the X bus to the DA bus and 
the Y bus to the DB bus, thus providing a path to take data out of the 
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registerfileonthe IDT49C403and place it into the X and Y registers 
on the IDT7217 (Figure 3a). On the following clock edge the results 
are put into the MSP and LSP registers of the IDT7217 at which 
point the data can be read out on the P bus which is connected to 
the Y bus. The Y bus then is used to write data back into the register 
file as shown In Figure 3b. Therefore operands go out on the DA 
and DB bus and results come back on the Y bus. 



The FT control input on the IDT7217 can be used to make the 
MSP and LSP registers transparent. In this way the multiplierwould 
have only one pipeline delay thus allowing the actual multiply and 
register file update to happen in one cycle. 
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Figure 3a. Figure 3b. 

Figure 3. Data Flow Between the IDT49C403 and IDT7217 



An alternate path for bringing results into the IDT49C403 is 
usin g the Y bus of the IDT7217 as shown in Figure 4. By low ering 
OEL the Y bus becomes an output. Correspondingly the OEB 
signal on the IDT49C403 must be brought HIGH. The data then can 



be brought back on the DB bus, passed through the ALU, possibly 
added with an accumulation value in the register file, and written 
back into the accumulation register in the register file. 




IDT49C403 IDT7217 

Figure 4. Alternate Data Flow From the IDT7217 to the IDT49C403 



EXPANDING THE REGISTER FILE 

Three buses on the IDT49C403 also make it convenient for 
expanding the register file. In the previous discussion we explored 
how data has been taken out of the register file via the DA and DB 
buses. In this section we explore how data can be brought from 
external memory on the DA and DB buses, pass through the ALU 
and the result brought out on the Y bus is written back into the 
external memory or register file. 

The IDT7133, (2K x 16 Dual Port RAM) is an ideal selection with 
respect to register file expansion. It is comprised of two address 
buses and two data buses which can be operated at the same time 
in both the read or the write modes. In the first example shown in 
Figure 5, the Dual Port RAM is configured in such a way that in one 



half of the cycle (CP HIGH) two operands may be read out of the 
Dual Port RAM and passed through transparent latches. When the 
clock goes LOW, the latches are then closed providing continuous 
data to the ALU. The result may be brought out on the Y bus which 
is then enabled back onto the B port data bus. At this point the Dual 
Port RAM could be put into the write mode on the B side, thus 
turning the B data bus around and writing the results back in. Also, 
the A side at this point could be turned around and new data could 
be brought in from the outside host system and written into the Dual 
Port RAM. The advantage of this configuration is that two operands 
can be fetched simultaneously from the Dual Port RAM at the 
beginning of the cycle and on the last part of the cycle two values 
can be written back into the Dual Port RAM, one being the result 
from the ALU and one being from the host system. 
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Figure 5. Expanding the IDT49C403 Register File with Dual Port RAM 



In the second design example shown in Figure 5, the Dual Port 
RAM provides one operand while the host system might be . 
providing the other operand. The host system may be buffered 
through some memory device like another Dual Port RAM or a 
FIFO. The result of the IDT49C403 could be written back into the 
Dual Port RAM on the B port. Thus the A port would be dedicated to 
only reading operands and the B port would be dedicated only to 
writing the results. This architecture can run much faster because 
the data buses are not constantly being switched from input to 
output. 



CONCLUSION 

Because of the 3-bus architecture, the IDT49C403 allows for 
easy expansion of the chip register file as well as expanding the 
ALU. These three buses not only add flexibility, but they also 
increase the bandwidth going on and off the ALU. While the 
IDT49C402 may operate at a slightly faster cycle time, the 
IDT49C403 has fifty percent more bandwidth capability in its third 
data bus, thus making it an ideal choice in certain applications. 
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Programmable length shift registers can be made using 
counters and RAMs. These shift registers can be quite long and 
reprogrammed during use if desired. 

A block diagram of a programmable length shift register made 
from a RAM and counter is shown in Figure 1 . This shift register can 
be from one to 16,384 words long by four bits per word. It can shift 
at clock cycle times down to 38ns for 15ns RAMs and FCT161A 
counters. 

The RAM and counter configuration provide a circular buffer. 
The counter size (in total counts) sets the size of the circular buffer. 
The counter points to the next location for storing data in this buffer. 



Before storing new data at this location, the old data is read out and 
latched. As the counter walks around the ring, the old data is 
continuously read out and new data written in. 

The programmable length is provided by the counter. In the 
case shown, the counter counts from zero and increments up to the 
compare value which is the shift register effective length minus 1. 
The 521 comparator output is active at this maximum count and 
causes the counter to be parallel loaded with zero, effectively 
resetting the counter. 
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Figure 1. Variable Length RAM Based Shift Register Block Diagram 



Timing for this shift register is shown in Figure 2. Data is read out 
from the RAM during the first half of the clock cycle and latched in 
the 373 during the second half. Data is written into the RAM in the 



second half, and the counter is incremented at the end of the cycle. 
Clock cycle time calculations are shown in Table 1. 
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Figure 2. Variable Length RAM Based Shift Register Timing Diagram 



Table 1. Clock Cycle Time Calculations 



Counter settling time: FCT1 61 A 
RAM access time: IDT6167SA15 
Latch setup time: FCT373A 

Clock high time, minimum 

Clock low time = RAM write time: IDT6167SA15 

Total 



7.2ns 
15.0 
2.0 

24.2ns 

13.0 

37.2ns 
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The IDT7MB6049 is a complete cache module for the R3000 
RISC processor and is designed for both single- and 
multi-processor systems. It has two banks of SRAM, each 
configured as 16K x 60, and each with address latches. One bank 
is used to cache data, and the other is used to cache instructions. 
They share a data bus, allowing one bank to be accessed at a time. 

Use in multi-processor systems is facilitated by a second 
address bus and an additional set of latches for that bus. This bus is 
used in multi-processor applications to latch an address from a 
source other than the R3000. This allows the system to invalidate 
entries in the data cache in conjunction with the R3000. This Is 
done in order to maintain cache coherency. The second address 
latch for the instruction cache is included in the module for 
symmetry, although normally no invalidations are done to the 
instruction cache. Only data cache invalidation is described 
below. Instruction cache invalidation would require cache 
swapping. 

When the system wants to invalidate an entry in the data cache, 
it forces the R3000 into an MPStall by asserting CpCond(3). During 
the one clock cycle that it takes for the processor to enter the MP 
Stall, it is the responsibility of the system to disable the output of the 
latch which supplies the processor's address to the data cache, 
and enable the output of the latch which supplies the invalidate 
address. The module pins P10E*(1) and P20E*(1) are used for 
this purpose. It is important that they should never be activated 
simultaneously since the outputs of the latches are tied together. 
The same applies to P10E*(2) and P20E*(2) for the instruction 
cache. Both address latches of the data cache are normally 
clocked by the same DCIk signal from the R3000 through the 
P1 LE(1) and P2LE(1) pins of the 7MB6049. 

Once the processor is in MP Stall, it strobes DRd* while 
CpCond(2) is unasserted, allowing the system to read the contents 
of the cache. The actual invalidation of data cache entries begins 
when the system asserts CpCond(2) and provides the appropriate 
invalidate address. CpCond(2) causes the R3000 to output an 
invalid bit and strobe DWr*. Multiple invalidations are performed 
by keeping CpCond(2) and (3) asserted, and changing the 
invalidate address. Note that the invalidate address timing must be 
consistent the processor timing. One suggestion is that the 
invalidate address input of the module be driven by a register that is 
clocked by SysOut. 

The IDT7MB6049 has two chip select (CS*) signals. Both of 
these should be grounded if the cache is not depth expanded. The 
four output enable (OE*) and four write enable (WE*) signals are 



split evenly between the data and instruction caches: (1 -2) control 
the data cache, and (3-4) control the instruction cache. 

OE*{1 -2) of the 7MB6049 connect to DRd1 * and DRd2* on the 
R3000. DRd1* and DRd2* are identical, and the load should be 
distributed evenly between them. Likewise, OE*(3-4) connect to 
IRd1* and IRd2\ WE*(1-2) connect to DWr1* and DWr2*, and 
WE* (3-4) connect to DWr1* and DWr2*. 

The convention of the pin naming of the 7MB6049 is that P1 
refers to the address from the R3000, and that P2 refers to the 
(invalidate) address from the system. Likewise, (1) refers to the 
data cache and (2) refers to the instruction cache. As shown In 
Figure 2, P1LE*{1) and P2LE*(1) are typically connected together 
to DCIk since they latch addresses into the two data cache latches, 
P1LE*{2) and P2LE*(2) likewise connect together to ICIk, although 
P2LE*(2) is not used if instruction cache invalidation is not 
performed. 

Similarly, P10E*(1) and P10E*(2) are typically connected 
together so that the outputs of the two R3000 address latches are 
enabled and disabled together, while P20E*(1) and P20E*(2) can 
together control the output of the invalidate address latches. 
P20E*(2) may be pulled continuously high if the instruction 
invalidate address latch is unused. 

The 60 data I/O pins of the module are labeled D(0) to D(59). 
Although the ordering of the data and address pins of a RAM is 
normally arbitrary and can be ignored, that is not the case with the 
7MB6049. Because of steps taken to reduce the chip count and 
power consumption of the module,Tag(12)-Tag(15) of the R3000 
must connect to D(36)-D(39) on the 7MB6049, and 
AdrLo(12)-AdrLo(15) of the R3000 must connect to 
P1A(10)-P1A(13) on the 7MB6049. The order in which the other I/O 
pins are connected is not critical. Table 1 shows recommended I/O 
pin connections between the R3000 and the 7MB6049. 



R3000 Signals 


IDT7MB6049 Signals 


data 


Data(0) - Data(31) 


D(0) - D(31) 


data parity 


DataP(0) - DataP(3) 


D(32) - D(35) 


tag 


Tag(12)-Tag(31) 


D(36) - D(55) 


tag parity 


TagP(0)-TagP{2) 


D(56) - D(58) 


tag valid 


TagV 


D(59) 



Table 1. Connection of Data and Tag Buses 
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Figure 1. Block Diagram of the 7MB6049 
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Figure 2. Pin Connections of the 7MB6049 
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The goal of every computer architecture is to decrease the time 
it takes to execute a task. With RISC the goal is no different, but the 
way this is achieved is different than previous architectures such as 
CISC. To achieve this desired goal, many aspects of CPU design 
must be addressed. One of the techniques used in RISC to achieve 
a faster execution rate is to implement a reduced instruction set to 
gain shorter clock cycles. However it is not sufficient to just speed 
up the cycle time of the processor. One must pay attention to how 
to best feed the streamlined processor. In other words, the 
architect needs to solve the problem of how to support the 
increased instruction and data bandwidth required by the CPU. 
Beyond speeding up the datapath, the architect must also address 
issues such as how to achieve efficient exception handling, fast 
context switching, memory management and fast Floating Point 
operation. For further performance.the architect must also address 
how to tie together multiple copies of this architecture to achieve 
ever increasing power. This application note will concentrate on 
how these issues are addressed by the IDT79R3000. 

The Performance Equation 

The measurement of performance is the time it takes to 
complete a task, (which is a product of the number of instructions 
to be executed for the task, the number of cycles per each 
instruction and cycle time (Figure 1 .) ) The architects of some of the 
most recent generation of CPUs (CISC) have spent most of their 
time addressing the number of instructions per task. By increasing 
the complexity of the instruction set, the number of instructions to 
execute the task was decreased. However, each term of the basic 
performance equation is not independent from the others. In 
increasing the complexity of the instructions, the number of cycles 
to execute the instructions increased. The RISC philosophy is to 
roll-back the complexity of the instructions and reduce the cycles 
per instruction. This reapportions the resources of the silicon to 
execute more instructions in parallel as well as include structures 
to control cache and memory management. 
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Figure 1. Performance Equation 

The first term of the performance equation is the number of 
instructions per task. Whether it be RISC or CISC, the number of 
instructions to be executed can be minimized by optimizing 
compilers that have come into their own in the last 6 years. RISC 
strives to take advantage of these optimizing compilers by 
including simple register to register instructions which can be 
utilized more efficiently by the compiler. Additionally, it takes less 
time to operate on data already in the register than it does to go 
external to the CPU. The RISC philosophy is to include a large 
number of registers on the CPU chip and to require the compiler to 
make efficient use of the registers through effective allocation. 
Register allocation is an operation that allows optimizing 
compilers to achieve some of the biggest gains in performance. 

In choosing those instructions to be included in the architecture, 
the designers of RISC analyzed the typical programs executed on 



the CPU. It was found that about 90% of all instructions executed in 
a task were simple loads and stores, ALU operations and 
branches. If the architects could speed up these instructions, they 
could make a significant performance gain. The other 10% of 
instructions were more complex operations. Previous generations 
of CPUs used more of the silicon for this 10% than they used for the 
90% of simple operations. It was found that few architectural 
additions could be made to speed up this 10% of the instruction 
space without slowing the execution of the other 90% of the 
instructions. Therefore, RISC design focuses in the area that 
promises the biggest gain, i.e. the simpler instructions. 

Once the architects isolated the key instructions to speed up, 
they could minimize the cycles that it took to execute those 
instructions. Pipelining was employed so that on every clock cycle 
a new instruction could be started before the previous one 
completed. Although the goal of RISC is to execute one instruction 
on every clock cycle, not all instructions can be completed on one 
clock cycle. Some instructions have a latency effect. These 
instructions typically are branches, loads and stores. Therefore, 
the task is to remove the latency as much as possible in these 
instructions to achieve the single-cycle execution goal. These 
latencies are mainly caused by the external memory pipelines for 
loads and branches. When branching, the way the test conditions 
are determined has the most affect on the latency. Fast RISC CPUs 
therefore, only compare operands for equality or against zero to 
eliminate carry/propagate chains in ALUs. This solution simplifies 
the architecture for increased speed without compromising the 
power. 

The third part of the equation is to maximize the clock speed. 
This is done through improving the process technology that is 
used to implement the architecture, (such as bipolar, NMOS or 
CMOS), as well as the implementation of the architecture in it's 
logical form. As the internal delays are decreased and clock cycles 
shortened, the impact of external paths becomes greater. With 
RISC, the critical path external to the CPU is through the memory. 
To speed up the memory access for systems with big main 
memories implemented in DRAM, caches have been employed. 
The access time of the cache is determined by the organization 
and the implementation of the tag checking. Therefore, caches are 
integral to supporting the increased clock speed of RISC in big 
systems, but the caches alone cannot keep the CPU supplied. 

The Memory Hierarchy 

Programs and data are stored in DRAMs and secondary storage 
devices like hard disks which have slow access times in 
comparison with a cycle time of the ALU. The total RISC system 
implementation utilizes a memory hierarchy where each level of 
the hierarchy is, in effect, a cache for the next level down. The top of 
the hierarchy is a very small fast cache (register file) while the 
bottom level (main memory) is slow and very large. As an example, 
to support 20 MIPS operation, the CPU needs at least 
200 Mbytes/sec of instruction and data bandwidth while main 
memory typically only supports 28 Mbytes/sec (see Figure 2). 
Previous CPUs, like the 68020, only required 15 Mbytes/sec to 
support 1.5 MIPS of performance. 
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Figure 2. The Memory Hierarchy 



The first level of the hierarchy is the register file that keeps the 
ALU fed with data. The management of the register file is 
performed at compile time. Without optimizing compilers, the total 
power of RISC cannot be realized. 

The second level of the hierarchy is the instruction and data 
caches. Because RISC CPUs require a new instruction every clock 
cycle, the access time of the cache SRAM is the pacing delay in a 
RISC CPU's cycle time. To further increase the bandwidth into the 
RISC CPU, a separate cache for data is used. 



The third level hierarchy is the main memory consisting of 
cache hard disks. Today's RISC CPUs employ on-chip a memory 
management unit (MMU) to manage the swapping of program 
segments between main memory and the disk. The Translation 
Lookaside Buffer (TLB) is a key element in the MMU that translates 
the logical addresses to the physical address of the programs 
stored in main memory. The TLB is a look-up table of addresses. 
Since circuitry to implement TLBs is costly in silicon area, TLBs are 
kept small and function as another cache for a large master look-up 
table kept in main memory. 
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Figure 3. Managing the Memory Hierarchy 



More than a Data Path 

Therefore, RISC CPUs need not only a datapath, but also a 
memory hierarchy that must be managed by the CPU and software 
in order to operate efficiently. All levels of the hierarchy are used to 
feed the insatiable appetite of the instruction and data path of 



today's RISC CPUs. Since the reduced instruction set is only one 
aspect of the RISC CPU technique, perhaps a more appropriate 
name would be Bandwidth Increased Streamlined Computer 
(BISC). This new term could be used at the * rise 'of adding more 
letters to todays' already full bowl of alphabet soup! 
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INTRODUCTION 

This application note is about timing parameters involved in the 
use of static RAMs. The application note describes these 
parameters, their individual meanings and their uses. 

Optimum performance can be accomplished by understanding 
the timing of the memory element. A system which is designed 
using this knowledge will be fast and will not consume a lot of 
power. 

The timing parameters are actually the reflection of the internals 
of the static RAMs. These internals will be discussed and the 
relationship between the timing at the cell level and the timing at 
the component level will become clear. 



The timing parameters are divided into two groups: those that 
are involved with common I/O parts and those that are involved 
with the separate I/O parts. 

In order to show the different aspects of the timing problem in 
static RAMs, two IDT 16K static RAMs will be used as examples. 

The RAM Cell 

In order to better represent the different timing parameters 
involved in read or write operations in static RAMs, we will start with 
the basic memory cell. The basic memory cell of Integrated Device 
Technology is the four transistor cell (4T Cell shown in Figure 1). 



SUPPLY VOLTAGE 



PULL-UP RESISTOR 



PULL-UP RESISTOR 




BIT-LINE 



BIT-LINE 



Figure 1. Four Transistor Cell 



In the four transistor cell of Figure 1, transistors Q2 and Q3 
constitute a latch. When Q2 is on, it keeps Q3 off, and when Q3 is 
on, it keeps Q2 off. A zero (0) bit is accomplished by Q2 on and Q3 
off. A one (1) bit is accomplished by Q3 on and Q2 off. 

WRITING INTO THE CELL 

To write a one (1) into the cell, Row Select become s active. 
Transistors Q1 and Q4 turn on. Bit-Line is forced high and Bit-Line 
is forced low. Transistor Q2 will turn off and transistor Q3 will turn 
on. Therefore, the contents of the latch becomes a "1". 



READING FROM THE CELL 

To read the contents of the cell, Row Select becomes active. 
Transistors Q1 and Q4 turn on. The state of the drains o f transistors 
Q2 and Q3 becomes available on Bit-Line and Bit-Line . One of the 
two Bit-Lines will be pulle d down through Q1Q2 or Q3Q4. If 
Bit-Line is high and Bit-Line is low, the contents of the latch is a "1 \ 

RAM 

A RAM is a RAM cell together with some logic interface for read 
or write operations. Figure 2 shows a one-bit RAM with some logic 
interface in order to operate it. 



) 1M9 Integrated Device Technology, Inc. 
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Figure 2. One-Bit RAM 

WRITING TO THE ONE-BIT RAM 

The writing operations of the one-bit RAM are performed in the 
following order: 

• Force Bit-Line high and Bit-Line low (to write a "1") 

• Row Select goes high to select the cell to be written 

• Q1 and Q4 turn on 

• Q2's drain is pulled high towards the supply 

• Q3's drain is pulled down to ground level 

• Q2's gate will be low, therefore Q2 is OFF 

• Q3's gate will be high, therefore Q3 is ON 



As shown in Figure 2, in order to write, the control logic has to 
enable the differential write amplifier that is placed in the path of 
Din. When a data bit has to be written into the latch, Din is put 
through that differential amplifier which will charge up one of the bit 
lines and will charge down the other. The Row Select line has 
already selected the appropriate latch, and finally, the data is 
written into the cell. 

READING FROM THE ONE-BIT RAM 

The reading operations of the one-bit RAM are performed in the 
following order: 

• Row Select becomes active 

• Q1 and Q4 turn on 

• Bit-Line will charge to the value of the drain of Q2 

• Bit-Line will charge to the value of the drain of Q3 

• Read amplifier will evaluate the two Bit-Lines and will output the 
logic value corresponding to the content of the latch. 

While reading from the latch, Row Select selects the appropriate 
latch. The control logic will enable the appropriate sense amplifier. 
The sense amplifier will sense the bit lines and output a value that 
will represent the content of the latch in question. 

In Figure 2, the read amplifier is a differential amplifier that 
senses which bit line is being pulled low. Both bit lines start high 
and are pulled low by Q1 Q2 or by Q3Q4. By sensing the movement 
of the bit line being pulled low, the time spent to determine the 
content of the latch is reduced. 

A 2 x 2 RAM ARRAY 

Before showing the general picture, let us examine the inner 
connections of four cells arranged as a 2-word-by-2-bit RAM. 
Figure 3 shows the configuration of this memory array. This array 
could be extended in both directions. 

AO selects the particular row that interest the user. If AO is low, 
RSO becomes active, and if it is high, RS1 becomes active. A1 
selects the particular column that interest the user. If A1 islow.CSO 
becomes active, and if it is high, CS1 becomes active. 

In the manner described above, if the user would like to access 
the latch placed on the top left part of the Figure 3A, A1A0 = 00 . 

Latch (0,0) --> A1A0 = 00 

Latch (1,0) --> A1A0 = 10 

Latch (0,1) --> A1A0 = 01 

Latch (1,1)— > A1A0 = 11 
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Figure 3. A 2 x 2 Array 
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A REAL PART 

Before going into detail about the different aspects and 
trade-offs of the various approaches of reading or writing, let us 
take a look at Figure 4 which represents an actual part. This part 



has 16K of memory and is arranged in a 16K x 1-bit manner 
(IDT6167). It is similar to the array shown in Figure 3 but has been 
expanded from 2 x 2 to 128 x 128. 
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Figure 4. Functional Block Diagram of IDT6167 16K x-Bit 



The selection of a particular row is done using address lines 
AO — A4, A12 and A13. The selection of a particular column is 
done using address lines A5 — A11. The chip select line (CS), 
enables the row select logic and the write/read signal. Datajn and 
Data Out paths are controlled by CS and the WE signaljf CS and 
WE are active, the path for Data In becomes valid. If CSjs active 
and WE high, the path for Data Out becomes active. If CS is not 
active, both paths are turned off. 

WRITING METHODS: WE vs. CS CONTROLLED 
WRITE 

There are also two different_ways for executing a write, i.e. 
theWE-controlled . or the CS-controlled write. For the 
WE-controIled write, the basic steps that one should consider are: 

• Bring the address bits to the address pins 

• Wait for the address pins to settle 

• Select the chip 

• Strobe the Write Enable pin: This will turn on the write amplifier 
switches 

• Bring the data bits to the data pins 

• Terminate the strobe 

• Keep the data bits stable for a while 

Chip Select controlled write uses a slightly different set of steps : 

• Bring the Write Enable low (enabled) 

• Bring the address bits to the address pins of the IC 

• Wait for the address pins to settle 

• Strobe the Chip Select: This will turn on the bit and row select 
switches 

• Bring the data bits to the IC data pins 

• Terminate the strobe 



• Keep the data bits stable for a while 

READING FROM THE RAM ARRAY 

During a read operation, the WE signal is high, disabling the 
write amplifiers and enabling the output drivers. In Figure 4, since 
the part is a by one (x1) part, there is only one output driver and one 
write amplifier. 

Once the sense amplifier is active, the address lines (using the 
row and column select logic) enable a particular memory cell. The 
state of the cell is sensed by the sense amplifier (read amplifier) 
which in turn will output the corresponding logic level. 

The user has to wait a certain amount of time for the read 
amplifier to sense the value of the latch. This amount of time will 
correspond to the access time of the device. 

Here are some stepsjepresenting a read operation: 

• Select the device (CS low) 

• Enable the read amplifier or sense amplifier (WE high): This will 
actually turn on the driver at the output of the sense amplifier 
(see Figure 2) 

• Wait for the access time 

• Read the data bit out of the data bus 

COMMON I/O AND SEPARATE I/O 

What we have discussed is called a Separate I/O part. Separate 
I/O means that you have separate input and output paths. As far as 
the user is concerned, it means that, at the device level, the part has 
different pins for the Data In and Data Out bits. 

A 2 x 2 COMMON I/O RAM ARRAY 

There are also other memory parts that are called Common I/O 
RAMs. A common I/O part has only one path for the data bits and 
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this path is'bidirectional. At the cell level in a common I/O part, the 
Din line is connected directly to the Dout line. Figure 5 illustrates 



the idea of a common I/O part at the cell level. It represents a 2 x 2 
common I/O array of RAM. 




Figure 5. A 2 x 2 Common I/O ARRAY 



If the user decides to execute a write on a common I/O part, 
there will be one extra step to take compared to our previous set of 
steps illustrated for a separate I/O part. This extra step is just 



turning off the output driver, enabling the input differential amplifier 
and finally executing a write into the array. 
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A REAL COMMON I/O PART 

Let us now take a look at another actual part from Integrated 
Device Technology. Figure 6 shows the functional block diagram 
of a 4K x 4-bit memory device, the IDT6168. 
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Figure 6. Functional Block Diagram of 4K x 4-Bit Common I/O Memory 



In order to understand the different timing parameters involved 
in the read/write operation of the memory elements in general, let 
us examine Figure 6 in more detail. 

WRITING METHODS: WE vs. CS CONTROLLED 
WRITE 

Writing is achieved using two different techniques. Similar to the 
previous section, a write can be achieved by either strobing the 
chip select or strobing the write pulse. Here is the sequence to 
follow if the WE (Write Pulse) controlled write is used: 

• Bring the address bits to the IC address pins 

• Select the IC by enabling Chip Select 

• Wait for the address pins to settle 

• Start the Write Pulse: This will turn off the output drivers and 
enable the input differential amplifier 

• Bring the data bits to the IC data pins 

• Turn off the write pulse 

• Keep the data bits stable for a while after the Write pulse: This is 
required hold time for the cells to settle 

The other way of writing is the Chip Select controlled write. The 
steps that follow are very similar to the steps taken for the separate 
I/O part. Here is the sequence: 

• Bring the address bits to the IC address pins 



• Wait for the address pins to settle 

• Keep the Write Enable pin low: This will keep the output drivers 
off and allows the input differential amplifier to get enabled as 
soon as the CS goes low 

• Bring the data bits to the IC data pins 

• Strobe the Chip Select: This will enable the input differential 
amplifier for writing 

• Bring the Chip signal high again: This will disable the input 
differential amplifier 

• Keep the data bus stable for a while after the Chip Select pulse 
goes high: This is the required hold time for the cells to settle 

READING FROM THE COMMON I/O ARRAY 

Again, reading the common I/O part is not very different from 
reading the separate I/O part. If the user decides to continuously 
read an entire block sequentially, the Chip Select signal should be 
kept low and the Write Enable signal high. In this way, the output 
drivers are enabled and the concerned memory cells are selected. 
The steps to follow are described below: 

• Bring the address bits to the pins of the IC 

• Select the IC by bringing the CS signal low 

• Turn the outputs on by bringing the WE signal high: This step 
and the two above can be executed together 



EH 
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• Wait for a while for: 

The concerned cells to be selected 
The output drivers to be enabled (ti_z) 
The data bits to be valid (tAcs) 

• Read the Data Out of the IC after the above wait 

Data will be available after Taa (address access time) from the 
last time the address changed or after tAcs (chip select access 
time) from the time CS became active, whichever is longer. 

WHAT DID WE TALK ABOUT SO FAR? 

We have talked about latches and how they work. We have 
described the structure of an array and then shown that there are 



two different sorts of array. We have shown that the difference is not 
a big one (Separate I/O vs. Common I/O) and that the parts are not 
only similar in their base structure, but also similar in the way they 
work. 

Then the description of the necessary steps to take for a write or 
a read operation was given. In order to finalize the idea about 
memory parts, and before going into further detail about the timing 
parameters and what they mean, Figure 7 shows a general block 
diagram representing a memory part. 
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Figure 7. Block Diagram for a Static RAM Memory Device 



TIMING 

At this point let us divide the timing parameters into two different 
categories: those involved with common I/O and those involved 
with separate I/O. To have a better understanding of these 
parameters, let us take a look at various timing diagrams taken 
from actual devices that Integrated Device Technology produces. 



WRITING TO SEPARATE I/O SRAM 

To start, let us take a look at the 16K x 1-bit part (separate I/O), 
the IDT6167. As the reader remembers, there are two ways of 
accomplishing a write. Figure 8 illustrates the Write Enabled 
controlled write for the mentioned memory IC. 
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Figure 8. Timing Diagram for WE Controlled Write, IDT6167 



Figure 8 shows the timing for Write Enabled controlled write and 
the steps described below relate to that Figure: 

• Bring the address bits at the IC address pins. (At this point the 
user should keep the address bits stable throughout the write 
operation.) The Write Cycle time is two during which the address 
must remain constant. 

• Select the chip. At this point the chip is selected and tew is the 
chip select to end of write ( WE signal) time. This is the minimum 
amount of time that the IC has to remain in a selected mode. 

• Wait a while for the address pins to settle. The address set-up 
time is tAs. During that particular time the user is giving the 
memory some time for the concerned cells to be selected with 
the row and column select logic. 

• Strobe the Write Enable pin. This will enable the write differential 
amplifiers (since CS is active already). The write pulse w idth 
is twp. This is the minimum amount of time necessary for the WE 
signal to be active in order to give enough time for the cells to 
change state. 

• Bring the data bits to the IC data pins. The data bits should be 
stable by the cells for at least tow, which is the data valid to end 
of write time. The set-up time is tpw for the latches of the IC. 

• Terminate the strobe. At this point, the WE signal is deactivated 
and the strobing is done. 

• Keep the data bits stable for a while. This corresponds to the 
hold time for the latches of the IC, Idh. By holding the data bits 
stable during this time, the user is giving the cells a chance to 
settle at the correct logic state while the write switches turn off. 

• This is the end of the cycle. At this point, the user can make an 
address transition for the next operation but remember^ CS or 
WE must be high during address transition. If the CS or the 
WE signals are not held high during an address transition, the 
address decoders can glitch when addresses change, and 
therefore, cause random cells to be written: 



Figure 9 shows the timing for chip select controlled write and the 
steps described below relate to this Figure: 

• Keep the Write Enable low (enabled). During a Chip Select 
controlled write, the Write Enable signal is low during the the 
Chip Select pulse. It should be active for at least the minimum. 
The write pulse width is twp. 

• Bring the Address bits at the IC address pins.The user must 
keep the address bits stable throughout the write operation. The 
Write Cycle time is twe during which the address must remain 
constant. 

• Wait for the address pins to settle. The address set-up time 
is tAs. During that time, the user is giving the memory time for the 
cells to be selected by the row and column select logic. 

• Strobe the Chip Select. This will turn on the bit and row select 
switches and will bring the cells to a situation where they are 
ready to be written into, tew is the chip select to end of write time. 
This is the minimum width of the CS strobe. 

• Bring the data bits at the IC data pins. The Data bits should be 
stable at the cells for at least tpw, which is the data valid to end of 
write time. The set-up time tow is for the latches of the IC. 

• Terminate the strobe. At this point the CS signal is deactivated 
and the strobing is done. 

• Keep the data bits stable for a while. This corresponds to the 
Hold time for the latches of the IC. tDH is the data hold time. By 
holding the data bits stable during this time, the user is giving 
the ceils a chance to settle at the correct logic state while the 
select lines turn off. 

• This the end of the cycle. At this point the user can make an 
address transition for the next operation but remember^ CS or 
WE must be high during address transition. If the CS or the 
WE signals are not held high during an address transition, the 
address decoders can glitch when addresses change and, 
therefore, cause random cells to be written. 
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Figure 9. Timing Diagram for CE Controlled Write, IDT6167 



TIMING FOR CONTINUOUS READ 

Let us now take a look at the timing for a read cycle. Let us 
assume that the user wants to constantly read the IC. The WE 

TIMING WAVEFORM OF READ CYCLE NO. 1 

® 



ADDRESS 



signal is high and the CS signal is low, continuously. The timing 
that will apply is shown in Figure 10. 



DATA 0UT 




Figure 10. Timing Waveform for Read Cycle No.1 



During this read cycle, the Write EnableJWE) is high (therefore 
disabled) and the Chip Select line is low {CS, therefore enabled). 
The output drivers are turned on while the chip is selected, putting 
the IC in a constant read mode. The amount of time that the 
previous data will still be valid after an address transition has 
occurred is toH. Finally, after Taa has passed since the address 
transition, the valid data bits are available. Since TM-toH is 
changing, data from the IC is not valid during this time. 

Let us go through Figure 10 step by step: 



Bring the address bits to the IC address pins. The read cycle 

time parameter during which the address must remain constant 

is t RC . 

At this point the previous .data is still valid on the bus. This data is 

going to stay valid for Ioh , which is the output hold from address 

change time. 

At this point the valid data will appear at the pins. Taa is the IC 

access time and is the amount of time that has to pass since the 

address transition for the valid data to appear at the pins. 
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• At this point the IC is ready for a new address. 

TIMING FOR CS CONTROLLED READ 

Figure 11 shows the timing of a chip select continuous read 
operation. 
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Figure 11. Timing Waveform for Read Cycle No.2 



In Figure 1 1 , it is assumed that the WE signal is high and that the 
address transition has occurred and the address is val id prior to the 
CS transition to a low state: 

• The CS signal makes a high-to-low transition, therefore 
becoming active. tRc is the read cycle time and represents the 
amount of time that this signal has to stay active. 

• The Chip Select to Output _[n low Impedance state is t|_z. This 
shows that tuztime after the CS high-to-low transition the output 
drivers will be on. 

• The Chip Select access time is tAcs . This shows the amount of 
wait necessary after the high-to-low transition of the CS signal 
before the valid data will appear at the output pins. 



• Terminate the strobe. This will startturning offthe output drivers. 
At this point the CS signal will become inactive. 

• From this point on, the output drivers are turning off and the valid 
data will be present for only tHz time after this point. tHz is the 
Chip Deselect to output in high impedance time parameter. 

WRITING TO COMMON I/O SRAM 

Let us take a look at the 4K x 4-bit part (Common I/O), the 
IDT6168. Figure 12 illustrates the Write Enabled controlled write for 
the common I/O RAM. 
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Figure 12. Timing Diagram for WE Controlled Write, IDT6168 



TIMING FOR WE CONTROLLED WRITE 

The steps described below relate to Figure 12: 

• Bring the address bits to the IC address pins. At this point, the 
user must keep the address bits stable throughout the write 
operation. The Write Cycle time during which the address must 
remain constant is twc. 

• Wait for the address pins to settle. The address set-up time 
is tAs. During that time, the user is giving the memory time for 
the cells to be selected with the row and column select logic. 

• Select the chip by enabling Chip Select. At this point the chip is 
selected and Tew is the chip select to end of write (WE signal) 
time. This is the minimum amount of time the IC has to remain 
selected. 

• Strobe the Write Enable pin. This will enable the write differential 
amplifiers (since CS is active already). The minimum write pulse 
widt h is twp. This is part of the amount of time necessary for the 
WE signal to be active in ordertogive enough time to the cells to 
change state. On the data out graph in Figure 12 (bottom), the 



user should notice that at this time, the output drivers start to turn 
off and, in twz time, they will be completely in the high 
impedance state. 

Bring the data bits to the IC data pins. The data bits should be 
"seen" by the cells for at least tow, which is the data valid to end 
of write time. The Set-up time is tow for the latches of the IC. 
Terminate the strobe. A; this point the WE signal is deactivated 
and the strobing is done. 

Keep the data bits stable for a while. This corresponds to the 
Hold time for the latches of the IC. The data hold time is tDH. By 
holding the data bits stable during this time, the user is giving 
the cells a chance to settle at the correct logic state. 
This is the end of the cycle. At this point, the user can make an 
address transition for the next operation. Remember, CS or 
WE must be high during address transition. By keeping them 
inactive, the user is preventing the row and column select logic 
to expose the cells to the address bus while it is in transition. 
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Figure 13. Timing Diagram for CS Controlled Write, IDT6168 



TIMING FOR CS CONTROLLED WRITE 

The steps described below refer to Figure 13. 

• Keep the Write Enable low (enabled). During a Chip Select 
controlled write, the Write Enable signal is supposed to be 
active for at least the write pulse width amount of time. The time 
that the WE signal is enabled should correspond to the time 
where the IC is selected for at least the width of the write pulse. 
From the moment that WE becomes active, twz is the amount of 
time after which the output drivers are turned off and reach high 
impedance state. 

• Bring the address bits to the IC address pins. The user should 
keep the address bits stable throughout the write operation. The 
Write Cycle time is twc during which the address must remain 
constant. 

• Wait for the address pins to settle. The address set-up time is 
tAs. During that time, the user is giving the memory time for the 
cells to be selected with the row and column select logic. 

• Strobe the Chip Select. This will turn on the bit and row select 
switches and bring the cells to a situation where they are ready 
to be written into. The chip select to end of write time is tew. This 
is the minimum width of the CS strobe. 

• Bring the data bits to the IC data pins. The Data bits should be 
"seen" by the cells for at least tDw, which is the data valid to end 
of write time. The Set-up time is tow for the latches of the IC. 

• Terminate the strobe. At this point, the CS signal is deactivated 
and the strobing is done. 

• Keep the data bits stable for a while. This corresponds to the 
Hold time for the latches of the IC. The data hold time is tDH. By 
holding the data bits stable during this time, the user is giving 
the cells a chance to settle at the correct logic state. 



• This the end of the cycle. At this point the user can ma_ke an 
address transition for the next operation. Remember, CS or 
WE must be high during address transition. By keeping them 
inactive, the user is preventing the row and column select logic 
to expose the cells to the address bus while it is in transition. 

SOME POINTS TO NOTICE IN COMMON I/O 
SRAMs 

1. WE vs. CS Controlled Write on Common I/O 
SRAMs 

One more detail about common I/O is that it is possible to 
improve the speed of operation of the system by intelligently 
choosing what signal will be strobed during a write: 

if the user decides to strobe the WE signal, he would have to wait 

for at least: 

- Twz+Tdw (Write Enable to output in high Z+ data valid to 
end of write) 

if the user decides to strobe the CS signal, he would have to wait 
only for: 

- Twp (Write Pulse width) 

- And generally >Twz + Tdw ^ Twp 

2. WE Controlled Write 

An additional timing requirement is to wait for the drivers to turn 
off at the beginning of the write. 

3. CS Controlled Write 

In a Chip Select controlled write, the designer does not have to 
wait for the drivers to turn off. 
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TIMING FOR CONTINUOUS READ 

Let us now take a look at the read cycles of a common I/O 
device. Again, they are not really different from the separate I/O 
case. Figure 1 4 shows the read cycle for continuous enabled write. 

TIMING WAVEFORM OF READ CYCLE NO. 1 

® 



ADDRESS 



DATA 0UT 



In this cycle, it is assumed that the IC is continuously selected and 
that the addresses are changing at a certain rate. The data is being 
read after an appropriate wait after each address transition. 
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Figure 14. Timing Waveform for Read Cycle No. 1 



In a continuously enabled read cycle, CS is active, therefore the 
IC is selected and WE signal is high -putting the IC in the read 
"mode" by turning off the output drivers. Let us examine Figure 14 
step by step: 

• Bring the address bits to the IC address pins. The read cycle 
time is tRc parameter during which the address remains 
constant. 

• At this point the previous data is still valid on the bus. This data is 
going to stay valid for toH , which is the output hold from address 
change time. 



• At this point the valid data will appear at the pins. Taa is the IC 
access time and is the amount of time that has to pass since the 
address transition for the valid data to appear at the pins. 

• At this point the IC is ready for a new address. 

TIMING FOR CS CONTROLLED READ 

Let us now take a look at Figure 15, which shows the timing of a 
single read operation. 



TIMING WAVEFORM OF READ CYCLE NO. 2 
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Figure 15. Timing Waveform of Read Cycle No. 2 




WE goes high, putting the IC in a read "mode". The read 
command set-uptime istRcs . At this point the IC is ready to turn 
on the output drivers as soon as the CS (Chip Select) signal 
becomes active. 

The CS signal makes a high-to-low transition, therefore 
becoming active. The read cycle time is Irc and represents the 
amount of time that this signal has to stay active. 



The Chip Select to Output jnjow impedance state is tiz . This 
shows that tLztime after the CS high-to-low transition, the output 
drivers will be on. 

The Chip Select access time is tAcs. This shows the amount of 
wait necessary after the high-to-low transition of the CS signal 
before the valid data wfll appear at the output pins. 



S14-24 



STATIC RAM TIMING 



APPLICATION NOTE AN-20 



• Terminate the strobe. This will start turning off the output drivers. 
At this point the C5 signal will become inactive. The valid data 
will be present for only tHz time, the Chip Deselect to Output in 
High Impedance time is tHz parameter. 

• From this point on, the output drivers are turned off. 

CONCLUSION 

To get a better understanding of the timing for read or write 
operations, this application note went through an overview 
covering a range of subjects. 

To start, a RAM cell and its operation was presented. Then, the 
way of achieving an array of RAM by interconnecting the different 
RAM cells was shown. 



There are two different sorts of RAMs: Separate I/O and 
Common I/O. The application note went through a complete 
explanation of read and write operations for these different types 
with concrete examples. 

There are two different ways of writing into the memory: Chip 
Select controlled Write and Write Enabled controlled write. 

While writing to a common I/O device, it is generally faster to use 
the Chip Select controlled write. 

The use of all RAMs is very similar and generally, if the 
guidelines of this paper are followed, the operations will be 
accomplished successfully. 
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INTRODUCTION 



The most common application for the FIFO is an elastic data 
buffer between two synchronous or asynchronous systems for the 
purpose of passing data. 

Because data is produced and accepted at different rates, it is 
important to monitor the boundary conditions (FULL or EMPTY) of 
the data buffer. Failure to act on the boundary conditions will result 
in data overflow or underflow. The current FIFO generation, such 
as IDT7201/02/03/04,_signalsthe empty, half-full and full condition 
by asserting the EF , HF and FF , respectively. The empty and full 
flags are also fed back internally and inhibit further Read and Write 
operations until the FIFO is no longer empty or full. 

The increasing use of high-speed CMOS, coupled with the 
introduction of the 32-bit CPU, has created the demand for a 
faster and smarter generation of FIFOs. New Flagged FIFOs offer 



the basic features of IDT's industry standard FIFOs 
(1DT7201/02/03/04) while providing two new flags: 
ALMOST-EMPTY and ALMOST-FULL These flags can be used as 
early warning flags in critical real-time applications such as data 
acquisition, high-speed data link and pipeline Digital Signal 
Processing applications. In the multi-tasking environment, the 
ALMOST-EMPTY and ALMOST-FULL can also be used to set the 
interrupt request in advance, so that the CPU has sufficient time to 
perform the task switch without loss of data due to the task switch 
latency. Other advantages of these Flagged FIFOs are an increase 
in memory utilization and the Three-State Control, OE, for the 
outputs (QO-8). The use of independent Three-State Control 
simplifies the interface with bus and I/O channels and improves 
timing in read and write cycles. Figure 1 is a block diagram of the 
new Flagged FIFOs: IDT72021/31/41. 
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Figure 1. Simplified Block Diagram for Flagged FIFOs 
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Figure 2. Almost-Empty and Almost-Full Flags on the IDT72021/31/41 



APPLICATIONS USING THE FLAGGED FIFOS 

Typical applications using the new features of the Flagged 
FIFOs are demonstrated below. 

• ALMOST-EMPTY AND ALMOST-FULL FLAG AS EARLY 
WARNING FLAGS IN REAL-TIME DIGITAL SIGNAL 
PROCESSING APPLICATIONS 

Figure 3 is a simplified block diagram of a real-time spectrum 
analyzer featuring A/D channels, input buffer, FFT processor, 
display processor, output buffer and CRT. In operation, the DSP 
engine processes on the previous frame of data at the 50 MHz 



rate, while the A/D channel samples the analog signal at the 
comparatively slow rate of 20 MSPS. This data rate mismatch 
requires the use of a FIFO to act as an elastic data buffer. To 
prevent data overflow, the ALMOST-FULL flag is used as an 
early warning to the DSP controller. With this signal, the DSP 
engine has sufficient time to empty the input buffer (FIFO) into 
the buffer at its own high-speed data rate. Meanwhile, the A/D 
channel continues to refill the input buffer from other side at its 
much slow rate. At the other end of the system, a second FIFO 
acts as an output buffer between the high-speed display 
processor and slow CRT. In this case the ALMOST-EMPTY 
FLAG is used as an early warning so that the display processor 
can begin filling the buffer with the next image. 
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Figure 3. Simplified Block Diagram for a Real-Time Spectrum Analyzer 
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MAXIMUM UTILIZATION OF MEMORY WITH THE 
ALMOST-FULL AND ALMOST-EMPTY FLAGS IN HARD 
DISK DRIVE APPLICATIONS 

Because of the high data rates used in the hard disk drive 
protocols, SMD, SCSI and IPI or the standard data 
communication protocols (Ethernet, Supernet and Fiber-optics 
which can go up to 100 Mbits per second), even the newer and 
faster microprocessors will struggle to keep up with the speed of 
I/O channels. For this reason, data buffering is always 
considered in any high-speed I/O transfer. The design in Figure 
4 shows the data buffer for a high-speed hard disk application. 
In such CPU-to-l/O controller applications, FIFOs are often 
used to construct the data buffer. Normal ly two sets of Fl FOs are 



arranged in the back-to-back manner, where one set acts as a 
transmit buffer and the other as the receiver buffer. In this 
arrangement, the CPU dumps data in the transmit FIFO until the 
FIFO is 7/8 full. At this point, the FIFO sets the Almost-Full Flag, 
initiating the data transfer to the I/O channel at its higher speed 
rate. In similar fashion, the high-speed I/O channel dumps data 
into the receiver FIFO until it is almost full. In this case, the 
Almost-Full Flag triggers an interrupt request to the host 
processor or DMA request to the DMA controller. If the request 
goes to the DMA controller, the DMA channel can transfer the 
entire block of data into the system memory in one burst. Figure 
4 illustrates a host interface between a 32-bit microcomputer 
system based on an Intel 80386 and a Disk Drive. 
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Figure 4. Block Diagram of a Disk Drive Controller 



ASYNCHRONOUS THREE-STATE CONTROL 

Another common use for FIFOs is as a data buffer between a 
microcomputer and high-speed I/O bus for the purpose of 
passing data back and forth. The figures on the next page 
illustrate two examples of the interface between a 32-bit 
processor and the I/O channel of the IBM PC AT, one using 



FIFOS without three-state control and the other using FIFOs 
with theirthree-state control. As Table 1 indicates, using the new 
Flagged FIFOs with theirthree-state control pin produces faster 
read and write cycles. An additional advantage is the ability to 
repeat a reading from the same FIFO location without 
advancing the read pointer. 
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Figure 5. IDT7202 FIFOs Without Three-State Control as a Data Buffer Between IBM AT and an Accelerator Board 
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f Figure 6. IDT72021 FIFOs withThree-State Control as a Data Buffer Between IBM AT and an Accelerator Board 
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Table 1. Read and Write Cycle with 1DT7202/021 



DELAYS PATHS 


WITHOUT THREE-STATE 
CONTROL 


WITHOUT THREE-STATE 
CONTROL 


IDT74FCT521A:TPLH 
IDT74FCT138A:TPLH 
IDT7402/021:TRC 


7.2ns 
9.0ns 
35.0ns 


0.0ns* 
9.0ns 
35.0ns 


TOTAL 


50.2ns 


44.0ns 



•Although this propagation delay is specified at 7.2ns, it occurs in parallel with the slower 9.0ns propagation delay of 
the IDT74FCT138A and is not additive as is the case in the "without three-state control" application. 

CONCLUSION 

As the need for high-speed data computation increases, the 
FIFO must also become faster and smarter. The next generation of 
FIFO, as exemplified by the IDT72021/31/41 , meets that challenge. 
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Some digital signal processing applications involve large 
amounts of data requiring very fast, real-time processing. In these 
cases, convolution in the time domain is too time consuming and is 
usually replaced by the frequency domain multiplication. The use 
of an FFT processor in a pipelined architecture meets the 
high-speed computation requirements for this class of 
applications. Typical application areas include: 

• Digital Image Processing— Image compression, used for 
communication and storage, can be done in the Fourier 
transform domain. FFT processing has been successfully 
applied to image deblurring for motion blur and optical 
aberrations. Reconstruction from projections requires 
two-dimensional FFT processing. 

• Radar Signal Processing— Doppler frequency determination for 
ambiguities is done in the frequency domain. Implementation of 
the critical digital match filter requires a high-speed FFT 
processor. When the detection processor encounters a large 
number of targets or clutter, a special kind of postprocessor is 
required, which is implemented with a small, fast FFT system. 
The moving target indication in air traffic control uses a bank of 
FFT-implemented bandpass filters. The sophisticated 
computation of signal compression used for synthetic aperture 
radar also needs the power of FFT processing. 

• Sonar Signal Processing -In active sonar systems, the user 
transmits the acoustic energy. The energy is observed after it 
has propagated through the water and is reflected by a target. 
Uses include target detection, communications, navigation, 
mapping and charting. The signal processing methods used in 
active sonar signal processing have much in common with 
radar. As such, the detector processors are also implemented 
with FFT-based algorithms for building match filters and 
detecting ambiguities. With passive sonar systems, one listens 
to signals that are radiated by various sources of acoustic 
energy in the ocean. Some of these sources are natural, arising 
from wind, earthquakes, and marine life. The signals of most 
interest are man-made by shipping and military vessels. The 
most important use of passive sonar is in surveillance systems. 
Spectral analysis and array processing are the main signal 
processing elements of a passive sonar system and both are 
prime candidates for FFT processing. 

The fixed point implementation of an FFT processor can be 
used to meet the very high performance requirements of some 
special-purpose systems, where the dynamic range has been 
carefully studied to prevent overflow problems. The IDT7317 
(multiplier) and IDT7384 (ALU) are new building blocks with 
architectures optimized for fast pipeline digital signal processing 
(DSP) applications. With IDT's high-performance submicron 
CEMOS technology, both chips have low power consumption and 
very fast (20ns) clock cycle time.These two powerful ICs make it 
very easy to implement a high-speed FFT processor. This 
application note gives a brief introduction to the IDT7317 and the 
IDT7384, after which the general architecture of the FFT processor 
is described. Within the processor are several basic function 
blocks: control unit, butterfly unit, address generator, input and 
output buffers, and the coefficient look-up tables. Further 
explorations detail the design of the control and butterfly units. We 



also consider the data addressing problem. The performance for 
1024-point complex FFT is discussed. Appendix A contains the 
description of DFT and FFT algorithm. 

FEATURES OF THE IDT7317 AND IDT7384 

The 1DT7317 isafixed point 16-bit x 16-bit parallel multiplier with 
a 32-bit output. Multiplier operations include unsigned, two's 
complement and mixed-mode multiplications for both integer and 
fractional numbers. A functional block diagram for the IDT7317 is 
shown in Figure 1. It features a flexible output scaling shifter and 
pipeline or flow-through operational modes. Figure 2 is the 
functional block diagram of the IDT7384 1 6-bit ALU, which can be 
cascaded to form a 32-bit ALU. In addition to 32 basic ALU 
functions, an on-chip funnel shifter performs flexible scaling 
functions. On-chip merge capability is also provided. Input data on 
AO-15 and BO-15 can be fetched directly by the ALU or shifter in the 
flow-through mode or stored in the pipeline registers. Data path B 
has a single register, but Data path A can be optimized to match 
pipelined DSP systems with depths to 4 levels. The ALU or shifter 
result is fed into one of three output registers and can then go into 
either the internal feedback path for accumulation or through final 
stage manipulations. Available manipulations include shifting, 
rounding, bit-reversing, and flow-through. The output shifter is 
used for scaling. Rounding can be done on either bit 14 or bit 15 of 
the Least Significant Slice. The bit-reversing scheme is particularly 
suited for FFT processing on data lengths of 1 K, 4K, 16K, and 64K. 
Both the IDT7317 and the IDT7384 are housed in 84-pin packages. 
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Figure 1. Functional Block Diagram of the IDT7317 
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Figure 2. Functional Block Diagram of the IDT7384 



GENERAL ARCHITECTURE 

As shown In the block diagram of Figure 3, the FFT processor is 
composed of six basic blocks. The control unit contains the 
horizontally micro-coded program, which controls all the other 
blocks in parallel. Initially, a macro-instruction is fetched from the 
host processor. The opcode is then decoded and used as the 
jump-address to the microprogram. By executing a sequence of 
micro-instructions, the microprogram emulates this macro- 
instruction. All internal tasks, such as address generation, 
input-buffer access, table look-up, butterfly execution, and writing 
the result to the output-buffer, are controlled by these 
micro-instructions. All of these tasks are executed in a pipelined 
manner. 
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Figure 3. The Basic Block Diagram of an FFT Processor 



CONTROL UNIT 

The control unit coordinates the entire FFT engine. It consists of 
a high-speed 12-bit sequencer, IDT71502 Registered RAMs for 
microcode storage, and a multiplexer for condition code selection 
(Figure 4). The IDT71502 is a registered RAM with a high-speed 
pipeline register at the output and serial load and read capability 
using the IDT Serial Protocol Channel (SPC). FFT microprograms 
can be loaded through the SPC and executed in real time. An octal 
register (IDT49FCT818A) is inserted between the sequencer and 
the writable control store (WCS) to provide pipelining. Table 1 
summarizes the control unit's worst case propagation delay time if 
the multiplexer is implemented with a 74F151 and the sequencer 
with an IDT39C10. it is clear that the propagation delay from 
register to WCS dominates the timing consideration of the whole 
control unit. 45ns is the clock cycle requirement of the control unit. 



Table 1 . The Worst Case Propagation Delay Time Within 
the Control Unit 



Condition Multiplexer 74F151 9ns 

Sequencer 1DT39C10 16ns 

Input set up time of IDT49FCT81 8A 2.5ns 

Total 27.5ns 

Propagation delay of IDT49FCT81 8A 1 0ns 

WCS IDT71502 35ns 

Total 45ns 
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Figure 4. Block Diagram of the Control Unit 



BUTTERFLY UNIT 

As discussed in Appendix A, the butterfly units execute the heart 
of the FFT computation, consisting of four multiplications, three 
additions and three subtractions. The signal flow graph of the 
butterfly computation is shown in Figure 5a, where the input 
variables are denoted as C and D and the output variables as 
G and H. 

With the twiddle factor represented as W k = e& - cose +/sin e, 
the relationship between butterfly input and output is redrawn in 
Figure 5b to separate the real and imaginary parts of complex 
numbers. 

Because the butterfly computation is highly repetitive, 
implementation of the FFT algorithm lends itself to a pipelined 
structure. This section presents four different implementations of 
the butterfly unit, using the IDT7317 multiplier and IDT7384 ALU. 
Their designation— six-cycle, four-cycle, three-cycle, and single- 



cycle -reflect the clocked cycle time that each needs to complete 
an entire butterfly computation. 




Figure 5a. The Signal Flow Graph of a Butterfly With One 
Complex Multiplication and Two Complex Additions 
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The six-cycle butterfly unit needs only one IDT7317 and two 
cascaded IDT7384s, which form a 32-bit ALU (Figure 6). The 
addition of two consecutive results from the IDT7317 is 
accomplished by using the B register of the IDT7384's input path 
B. In addition, the three output registers can be used to hold 
temporary data which is fed back to the ALU as input for the next 
two addition cycles. Thus, the ALU performs the six additions in six 
continuous cycles. The pipeline Is kept full as each succeeding 
butterfly computation is performed. Figure 7 shows the timing 
diagram of a complete six-cycle butterfly, where ReG and ReH 
outputs are at clock 5 and clock 6, ImG and ImH outputs are at 
clock 8 and clock 9. 
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G = C+ e& • D 
W= C-e /0 » D 

ReG = ReC + (ReD • cos0 - ImD • s\nQ) 
ReH = ReC - (ReD • cos6 - ImD • s\nQ) 
ImG = ImC + (ImD • cosG + ReD • s\nQ) 
ImH = ImC - (ImD • cos6 + ReD • sinG) 



Figure 5b. The Signal Flow Graph of a Butterfly With Four 
Real Multiplications and Six Real Additions 
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Figure 6. Six-Cycle Butterfly 
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Figure 7. The Timing Diagram of Six-Cycle Butterfly 



The four-cycle butterfly has one multiplier and two 32-bit ALUs beginning to fill the pipeline. Starting from clock 5, we get the 

(Figure 8). One of the ALUs handles the operations for ReG and results of ReG and ReH from one ALU output. The results of ImG 

ReH. The other one takes care of ImG and ImH. The timing diagram and ImH from the other ALU are at clock 7 and clock 8. At clock 9 

in Figure 9 shows that four clock cycles are required at the we will expect the result of ReG from the next butterfly computation. 
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Figure 8. Four-Cycle Butterfly 
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Figure 9. The Timing Diagram of Four-Cycle Butterfly 



The three-cycle butterfly requires the addition of one more 
multiplier (Figure 10). One multiplier and one ALU form one 
independent data path, one for ReG and ReH, the other for ImG and 
ImH. These two data paths proceed in parallel (Figure 11). 
Therefore, the results of ReG and ReH from different ALUs come 
out at the same time -at clock 5. At clock 6 we get the results of 



ReH and ImH. However, ReG and ImG from next butterfly should 
wait for one more cycle because the ALUs are dedicated to the 
previous stage operations, i.e. ReD cos 9 - ImD sin 6 and ReD sin 
+ ImD cos0. It is clear that the three-cycle is formed because of 
this waiting cycle. 
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Figure 10. Three-Cycle Butterfly 
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Figure 11. The Timing Diagram of Three-Cycle Butterfly 
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The high-speed single-cycle butterfly is achieved by assigning 
a hardware element to each operation, i.e. four multipliers and six 
ALUs for one butterfly unit (Figure 12). The pipeline is now filled in 
just two cycles and generates outputs ReG, ReH, ImG, and ImH in 



every clock cycle thereafter (Figure 13). Since two IDT7384s are 
cascaded to perform 32-bit operations, 40ns is required to finish 
one addition or subtraction. 
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Figure 12. Single-Cycle Butterfly 
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Figure 13. The Timing Diagram of Single-Cycle Butterfly 



S14-40 



HIGH-PERFORMANCE FIXED-POINT 
FAST FOURIER TRANSFORM PROCESSOR 



APPLICATION NOTE AN-23 



ADDRESSING AND MEMORY DESIGN 

Since the butterfly output rate can be as fast as 40ns, the 
memory access time should match this speed. The two IDT71502 
registered RAMs were selected to implement the SINE and 
COSINE look-up tables based on their speed (35ns). Furthermore, 
the on-chip Serial Protocol Channel (SPC) allows user to load WCS 
and look-up tables simultaneously with the same serial input 
set-up. Both in-place and not-in-place computations require 
"bit-reversed" addressing in the input sequence for correctly 
ordered output results. This is easily accomplished with the special 
"bit-reversing" feature of the 1DT7384, for data lengths of 
1K.4K.16K, or 64K. Hence, the IDT7384 is used as the address 
generator. 

In the in-place computation, the butterfly outputs are stored 
back into the same storage locations (Figure 20). The drawback of 
this method is the complicated addressing scheme, because the 
addresses of the memory locations for each butterfly computation 
vary from stage to stage. Figure 1 4 shows the memory organization 
for the in-place computation. 



this requirement feasible. The pipeline for butterfly computation 
from one stage to another stage will not be interrupted. 
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Figure 15. Memory Allocation For the NoMn-PIace 
Computation 





ADDRESS 
GENERATOR 






i 


r 












ReC 


> 

CO 

O 

2 

UJ 

S 




BUTTERFLY 




DATA — r *■ 


ImC 




BUS 




ReD 










ImD 



















DATA 
BUS 



If we use the dual-port RAM IDT7132 and IDT7142 as the 
input/output buffers, the memory delay time for one butterfly 
computation is calculated in Table 2. 



Table 2. Memory Delay Time For One Butterfly 
Computation 



• 


Output delay to the clock on IDT7384 


18ns 


• 


T wc orT RC of the IDT71 32/42 


35ns 


• 


Input setup time for IDT731 7/7384 


5ns 


• 


Total 


58ns 



Figure 14. Memory Allocation For the In-Place Computation 



As the not-in-place computation of Figure 22 (in Appendix A) 
shows, the outputs of the butterfly are not put back where they 
came from. Since the butterfly span for input and output is kept 
constant from stage to stage, a simple and constant addressing 
method can be used to select data for each butterfly in all stages. 
The block diagram in Figure 15 illustrates the memory 
implementation for the not-in-place algorithm. However, the 
butterfly outputs stored in ReG, ImG, ReH, and ImH are not in 
one-to-one correspondence with the next stage input storage ReC, 
ImC, ReD, and ImD. Eight dual-port RAMs are used for input and 
output buffers -four for input and four for output. So, the output 
results can be put back to the proper input buffers once they are 
generated. This kind of data shuffling operation has to be done 
before the next-stage butterfly computation starts. The memory 
implementation with dual-port RAMs and pipeline structure make 



CONCLUSION AND PERFORMANCE 

This application note has introduced a high-speed CMOS FFT 
solution for a class of DSP applications that require very 
high-speed processing, such as imaging processing, radar and 
sonar signal processing. Fast (20ns) IDT7317 multipliers and 
IDT7384 ALUs are used to build the butterfly unit. The IDT7384 is 
also used for address generation. The SINE and COSINE look-up 
tables use the IDT71502 registered RAM. Input and output buffers 
are made up of 1DT71 32/42 dual-port RAMs. The control unit 
consists of an I DT39C10 sequencer and an IDT71502-based WCS. 
Figure 16 illustrates the complete hardware implementation forthe 
high-speed fixed-point FFT processor. 

Three factors affect the pipelined system performance: the 
signal delay time of the control unit (45ns), the memory delay time 
of the input register (58ns), and the butterfly computation time, 
which is 40ns for a single-cycle butterfly implementation. Since the 
memory access delay path is the longest, the 58ns delay time 
determines the pipeline clock for the whole system. 
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Figure 16. A Fixed-point FFT Processor With Single-Cycle Butterfly and In-PIace Design Where Control Lines Are Not Shown 



However, for a single-cycle butterfly, this critical memory delay 
can be reduced by replacing the 35ns IDT71 32/42 dual-port RAMs 
with a pair of fast IDT71682 static RAMs (20ns) arranged in the 
ping-pong structure shown in Figure 17. In this approach, the 
butterfly unit reads data from the first RAM, and writes output data 
to the second RAM. Once a single stage FFT operation is done, 
then, by changing the state of the WE* input, the butterfly unit 
reads data from the second RAM and writes output data to the first 



RAM. In this fashion, one RAM is always in the read mode and the 
other is in the write mode. 

The memory delay time now becomes 43ns, which moves the 
bottleneck to the control unit (45ns delay). Thus, the system clock 
cycle time for a single-cycle butterfly becomes 45ns. The system 
processing time for a 1024-point complex FFT, where 5120 
butterfly computations must be made, will be 5120 X 45ns = 
230us. 
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Figure 17. The Ping-Pong RAM Used to Replace Dual-Port RAM of Figure 16 
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APPENDIX A 



FOURIER TRANSFORM AND DFT 

In general, transforms are used to simplify certain types of 
problems by moving them into a different domain in which analysis 
is much easier. Specifically, the Fourier transform is used to 
determine the frequency components of a time series by 
transferring the time domain signal into the frequency domain. In 
essence, the Fourier transform decomposes the signal into the 
sum of sinusoids of different frequencies. The result can be plotted 
as amplitude or phase angle versus frequency. An inverse 
transform converts the frequency analysis back to the time 
domain. Mathematically, the relationship is based on the pair of 
equations: 



I- 



X(f)= Jxffje-JZTTftcff 
oo 
oo 

x(t)= jX(f)e-\ 2 ™df 
-oo 

where x(t) is the signal to be decomposed into a sum of 
sinusoids and X(f) is the Fourier transform of x(t). Inherent 
properties of the Fourier transform help solve problems easily in 
the frequency domain. For example, time domain convolution is 
equivalent to frequency domain multiplication. 

If the signal x(t) is sampled at equally spaced intervals of A t to 
produce a discrete sequencex n =x(nAf) for -oo<n <oo, thenthe 
Fourier transform may be written as: 

oo 
X'(f) = At ]gx n e-l2WihAt 
/7~ -oo 

X'(f) will be identical in value to the transform Xft) over the interval 
-1/(2At)^1/(2At) Hz, as long as x(t) is band limited and all 
frequency components are in this interval. 

If (a), the data sequence is only available from a finite time 
window over n - to n = N-1 , and (b) , a discrete-value transform is 
constructed for N values by taking samples at the frequencies 
f=mAf iorm=0,1,...,N-1 where Af=1/NAt, then one can develop 
the discrete Fourier transform (DFT) as: 

AM 
X m = At^ f Xne-Wmn/N for m = 0,..„N-1 
n=0 

For simplicity, the At sampling period, which is a constant, is 
factored out of the equation above to form the conventional DFT 
pair: 



Xn = jj 2^ e/21Tmn/W 



The DFT pair are both cyclic with period N. Thus by using the 
DFT, we have forced a periodic extension to both the discrete data 
and the discrete transform values, even though the original 
continuous signal may not be periodic. Based on a finite data set, 
the discrete Fourier transform, X m , is a distorted version of the 
Fourier transform, X'(f), which is based on an infinite data set. In the 



time domain, the finite data set {x n , n-0,...,N-1 } is equivalent to 
the multiplication of an infinite data set {x(n), n = -co,... ,00} and a 
rectangular window {y(n) = 1,n~0,...,N~1 }. Therefore, the 
discrete Fourier transform X m of a finite data set will be the 
convolution of X'(f) and the Fourier transform of a rectangular 
window. This leads to "leakage" in the frequency domain, i.e., 
energy in the main lobe of a frequency response "leaks" into the 
sidelobes, obscuring and distorting the frequency response. Also, 
the frequency resolution of the DFT is limited by the length of the 
data sequence. However, resolution can be improved by simply 
increasing the number of data points and the distortion can be 
minimized by skillful selection of tapered windows. 

Despite the limitation imposed by the frequency resolution and 
the distortion effect, the DFT has gained popularity in DSP 
implementations by adopting the fast Fourier transform (FFT), a 
high-speed algorithm noted for its computational efficiency. 

FFT ALGORITHM 

For convenience in notation, the DFT equations are generally 
written in terms of Wn , defined as: 

Thus, the DFT pair are expressed as: 



N-1 
n=0 



*w=E*w< 



N *=o 



(Forward Transform) 
(Inverse Transform) 



It is clear that for each value of k, the direct computation of X(k) 
requires N complex multiplications and (N-1) complex additions, 
i.e., AN real multiplications and (4N-2) real additions. Since X(k) 
must be computed for N different values of k, the direct 
computation of the DFT of a sequence x(n) requires N 2 complex 
multiplications and N(N-1) complex additions. For large values of 
N, the number of arithmetic operations becomes very large. For 
this reason, the FFT algorithm is employed to reduce the number of 
multiplications and additions by exploiting the symmetric and 
periodic properties of ivj. The fundamental principle is to 
decompose the DFT computation of a sequence of length N into 
successively smaller DFTs. Decimation-in-time (DIT) and 
decimation-in-frequency (DIF) are two different schemes used to 
implement this decomposition. Compared with direct computation 
on DFT equations, a dramatic increase in efficiency can be 
achieved by limiting the number of data points, N, to an integer 
power of 2, i.e.,W=2 v .Thus, it iscalleda"Radix-2" FFT algorithm. 

The DIT algorithm is based on decomposing the time domain 
sequence x(n) into smaller sequences. Since N is an even integer, 
we can compute X(k) by separating x(n) into two N/2 -point 
sequences which consist of an even-numbered part and an 
odd-numbered part. 



NI2-1 N/2-1 

= ^x(2r)W% 2 + W k N *T,x(2r+1)W% 2 



= G(k) + W N H(k) 
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It is recognized that G(k) and H(k) are the A//2-point DFTs of the 
even-numbered and odd-numbered x(n) points, respectively. 
Using the property 



< 2+ * 



-vC 



<■■ 



■-WL 



we can define butterfly computation as in Figure 18 to compute 
X(k) and X(N/2+k) using one complex multiplication, i.e., the 
multiplication of H(k) and the twiddle factor m . 



SPAN 




X(k) = G(k) + W k N H(k) 
X(k+N/2) = G(k)-W k N H(k) 



X(k+N/2) 



Figure 18. The Notation of a DIT Butterfly Computation 

Then, the DIT decomposition of an N -point DFT into two N/2 
-point DFT can be plotted as the flow graph in Figure 1 9, with N - 8. 
Since N/2 is still an even number, N/2 -point DFT G(k) andH(k) can 
be decomposed into two N/4 -point DFTs as: 

N/2-1 

G(k)=^x(2r)W% 2 

r=0 
= f}x(2(2!))W'* 4 + W 2 * "^x(2(21+ 1))W % 4 

1=0 1=0 

N/2-1 

HW =%x(2r+1)W% 2 



N/4- 1 



x((2-2l) + 1)W'Z /4 



+ W) 



NI4-1 

1?S 



x((2.(2l + 1) + 1)W|J, 



As the decomposition process continues, the number of data 
points for each DFT computation is reduced by half at each stage, 
until you reach a 2-point DFT. The complete FFT flow graph for 
computation of the N -point DFT is shown in Figure 20. The whole 
algorithm requires v stages of computation, where v- \og 2 N. 
There are N/2 butterfly computations in each stage, which means 
only (N/2){\oq 2 N) complex multiplications and N(\og 2 N) complex 
additions. Table 3 shows the comparison between N 2 and {N/2) 
{\oq 2 N) for various values of N from 2 to 2048. It proves that the 
FFT approach offers a really substantial computational saving. 




Figure 19. The DIT Decomposition of N-Polnt DFT Into 
Two N/2-Polnt DFTs 
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Figure 20. Complete DIT Decomposition of N-Polnt DFT With N = 
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Table 3. Comparison of N 2 and (N/2) (log 


i"9. 




N 


W2 


(N/2)(lOQ 2 N) 


tf/(N/2) (\OQ 2 N) 


2 


4 


1 




4.0 


4 


16 


4 




4.0 


8 


64 


12 




5.4 


16 


256 


32 




8.0 


32 


1024 


80 




12.8 


64 


4096 


192 




21.4 


128 


16384 


448 




36.6 


256 


65536 


512 




64.0 


512 


262144 


2304 




113.8 


1024 


1048576 


5120 




204.8 


2048 


4194304 


11264 




372.4 



Denote the sequence of complex numbers resulting from the m 
-th stage as X m (l), where 1=Q,1,...,N-1 % and m -0,1, 2,3. We can 
think of Xm(l) as the input array and X m +i(l) as the output array for 
the (m + 1 )st stage of computations. It is clear from Figure 20 that 
only N registers are needed to implement the complete 
computation if Xm+ i(p) andXn* * (q) are stored in the same registers 
as X m (p) and x m (q), where p , q represent the data positions of a 
butterfly pair. The advantage of this kind of computation, called 
"in-place" computation, is that the results are saved in the original 
storage locations. For the computation to be done in place, the 
input data must be stored in a nonsequential order, called 
"bit-reversed" order. For the 8-point flow graph, three binary digits 
are required to index the data. Since X (l) is the input data of the 
first stage, we can write the indices f,n in binary form to relate Xo (I) 
and x(n) as in Table 4. 



thereby permitting sequential data accessing and storage. Note 
that the input data Is also "bit-reversed". 



n-i r\2 



n^n in o 



000 



100 



010 



110 



001 



101 



011 



111 



Table 4. The Natural-Order Index and the 
Bit-Reversed Index 





BINARY 


BIT-REVERSE 


BIT-REVERSED 


INDEX/ 


FORM 


BINARY FORM 


INDEX n 





000 


000 





1 


001 


100 


4 


2 


010 


010 


2 


3 


011 


110 


6 


4 


100 


001 


1 


5 


101 


101 


5 


6 


110 


011 


3 


7 


111 


111 


7 



Conclusively, if (n 2 n 1 n ) is the binary representation of the 
index of the sequence x(n),x(n 2 n 1 n ) is stored in the position of 
X (noPjiis). That is, in order to determine the position of 
x (n 2 n 1 n ) in the input sequence, we must reverse the order of the 
bits of index n. Bit-reversed order is the natural result of the 
decomposition of the input sequence. The separation of the 
even-numbered data and odd-numbered data can be carried out 
by examining the least significant bit (n ) of the index n- u n 
corresponds to an even-numbered index, "1 " to an odd-numbered 
index. Next, subsequences are sorted into their even and odd parts 
by examining the second least significant bit of the index. This 
process is repeated until N subsequences of length / are obtained. 
This sorting into even and odd numbered subsequences is 
depicted by the tree diagram of Figure 21. Figure 22 shows a 
"not-in-place" computation of the DIT algorithm, wherein, by a 
rearrangement of Figure 20, each stage has the same geometry, 



Figure 21. Tree Diagram Depleting Bit-Reversed Sorting 




Figure 22. Not-ln-Place Computation of the DIT Algorithm 



S14-46 



HIGH-PERFORMANCE FIXED-POINT 
FAST FOURIER TRANSFORM PROCESSOR 



APPLICATION NOTE AN-23 



By dividing the output sequence X(k) into smaller sub- 
sequences, we can derive the DIF algorithm. For Wa power of 2, we 
divide the input sequence x(n) into the first half and the last half of 
the points so that: 



N/2-1 

■2 

n~0 



X0Q= X x ( n > w " + 2>w< 



^mWN+wff** "^(n + NtyW* 



>I,0c(n) + H)x(n+N/2)))tif 



X(2r)= 2x(n)+x(n+N/2))W N m 

n=0 
N/2-1 
n=0 
N/2-1 

X(2r+1)= 2*(n)-x(n+W2))KWN m 



= 2W>;vv£>vv; 



Similar to the decimation-in-time algorithm, N/2 -point DFTX(2r) 
can be decomposed into two N/4 -point DFTs as: 

N/4-1 N/2-1 

X(2(2I)) = 2 9(n)W 2 N % * 2 Q(nm% 

n-0 n-N/4 

N/4-1 

= 2 (9(n)+9(n+N/4))WS /4 
X(2(2l+))= N % 1 9(n)Wff /2 +1)n + N f 1 g(n)w8£ vn 

n~0 n-W/4 



%(0(n)-g(n+N/4))1fl& ;<, 



N/4-1 

-2 

n«0 



We follow the same decomposition process until a 2-point DFT 
is achieved. The complete flow graph of this FFT algorithm can be 
plotted as in Figure 24, with the butterfly configuration in Figure 25. 
It is easy to see from Figure 20 and Figure 24, that the number of 
arithmetic operations is the same for both DIT and DIF algorithms. 
However, the output sequence of DIF is in the "bit-reversed" order. 
The not-in-place computation of Figure 24 also exists, which is 
shown in Figure 26. 



The N -point DFT is decomposed into two N/2 -point DFTs X(2r) 
and X(2r+ 1) at the output stage as shown in Figure 23. 
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Figure 23. The DIF Decomposition of N-poInt DFT Into Two 
N/2-Point DFTs 



Figure 24. Complete DIF Decomposition of N-Point DFT With N =8 
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Xm(P) 



X m (q) 




X m +l(p) 



X m+ i(p) =X m (p)+X m (q) 
X m +i(q)=X m (p)-X m (q))W k N 

,(q) 



where Xm+i(p) and Xm+i(q) replace G(k) and H(k), Xm(p) and 
Xm(q) replaceXft) andX(N/2+k). We can solve X m intermsofXn+T 
by Inverting the computations of the above equations. 



X m (q) = \ (X^^fp) - X m ^ 1 (q)m 



Figure 25. The Notation of a DIF butterfly Computation 




X(0) 



Figure 26. Not-ln-Place Computation of the DIF Algorithm 



When compared to the butterfly of Figure 25, it can be seen that 
the reverse of the DIT butterfly is just the DIF butterfly with the 
added factor 1/2 and an inverted twiddle factor, W/f. This implies 
that the reversed computation of the DIT algorithm (inverse FFT) 
has the same structure as the forward DIF algorithm. The flow 
graph of this reversed process Is given in Figure 27. Similarly, the 
inverse FFT structure of the DIF algorithm will be the same as that 
of the forward DIT algorithm. 
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There is an interesting relationship existed between the butterfly 
configurations of DIT and DIF. The corresponding equations for 
the DIT butterfly as in Figure 18 are 



Figure 27. The Inverse FFT of DIT Structure Appears To Be a DIF 
Structure 



Xm+i(p)=X m (p) + W k N X m (q) 
X m +i(q) =X m (p)-W k N (X) m (q) 
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INTRODUCTION 

The En 'or Detection and Correction (EDC) chip itself is one 
otement ol ' an EDC system. How it is connected to the surrounding 
system an d controlled is left to the system designer. Because there 
am so many design variations possible, it is important for the 
doslgner to develop a clear idea of the target design before 
beginning | the design process. Basic design approaches and 
perturbations are enumerated in this application note. 

The del ails of the EDC control logic depend on the configuration 
of the EDC system, EDC bus topology, the nature of the CPU or 
system bijs involved and the nature of diagnostic hardware used. 
The data bus topology is highly dependent on the individual target 
system. 

This applications note approaches the bus topology issue first. 
The advantages and disadvantages of using EDC word widths that 
are different from the system bus are discussed. The next topic to 
bo coven 3d is the use of EDC in a system with a cache. Then the 
operational configuration of the EDC system is discussed. This 
Implies einswering questions about how the EDC unit handles 
orrors in a particular system is discussed. How an operating 
system deals with the EDC function is discussed, followed by a 
practical discussion of some non obvious hardware topics. The 
final topic is memory system diagnostics and verification. An 
appendix: includes tables and software that are useful in 
debugging and in writing diagnostic software for an EDC board. 

Data Bus Topology 

Most contemporary CPUs execute write operations of a byte or 
other sut)-word width types. These cause special problems for all 
EDC units since EDC transactions with the memory are carried out 
on whole width EDC words. To facilitate partial word write 
operations with the IDT39C60 or IDT49C460 type EDC units, a set 
of tri-state transceivers are normally required between the system 
bus and the EDC unit. These buffers are required to prevent bus 
contention between the CPU or system bus drivers and the EDC 
units data outputs during partial word write operations. Figure 3 
shows a bus arrangement appropriate for large DRAM arrays. The 
need for isolation of the EDC data bus and the system bus is shown 
by examining the data paths, shown with white arrows. These are 
used by the final write operation of a partial-word write cycle. In this 
case, only data bits 0-7 are being written from the processor to 
memoryJIf the processor or system bus drivers can be tri-stated on 
byte boundaries then this set of buffers could be removed, but this 
Is not a common situation. 

Depending on the memory size, additional buffering may be 
required between the EDC and the memory bus proper. The buffer 
configuration must be determined before beginning the EDC and 
memory controller design. 

An appropriate general purpose bus topology is shown in 
Figure 1 . It is common for one or the other sets of bi-directional 



buffers to be a latched type such as an IDT74FCT646 instead of the 
IDT74FCT245 shown. A family of waveforms appropriate for the 
bus format shown in Figure 1 is shown in Figure 2. The waveform 
diagrams do not include precise timing considerations which are 
left to the designer. 

In any given system, any of the buffers separating the EDC from 
the memory lC*s may be eliminated if bus capacitance and speed 
considerations allow. 

EDC Bus Width vs. System Bus Width 

The width of the EDC bus and the System Bus are normally 
matched. However, there are valid reasons for making the EDC 
bus both wider or narrower than the system bus. 

Wide EDC words are significantly more efficient than narrower 
EDC word widths in terms of the amount of check-bit memory used 
for a given amount of data memory. The amount of check-bit 
memory required for 64 data bits is 8 bits if the 64 data bits are 
organized as one word and 14 bits if it is handled as two 32-bit 
words. Twenty-four bits of check-bit memory would required for 
64 data bits organized as four 1 6-bit EDC data words. 

For the purposes of speed, it would be ideal to have 8-bit EDC 
words for systems that do byte write operations. This would make it 
unnecessary to ever have to read a memory location prior to writing 
a partial word on these systems. Unfortunately, eight-bit EDC 
words are grossly inefficient in terms of check-bit memory usage. 
Therefore, the EDC word widths are normally 16-bits or more. 

Since the EDC word widths must generally be 16-bits or more 
for check-bit memory efficiency, and since general-purpose 
computers generally use byte or partial-word-write operations, 
general-purpose computers force the EDC unit to be able to 
process partial EDC word-width write operations. Partial 
word-width write operations require the EDC subsystem to execute 
a read-modify-write type memory cycle. Thus, the EDC controller 
must take over control of the memory system and execute a read 
before completing a partial word write. For some applications, 
where EDC is in use, it may be desirable to speed up processing by 
prohibiting partial word operations either at the hardware level or 
software level. Speed critical sections of code should be executed 
without partial-word write operations. 

The read-modify-write EDC cycle executed during a 
partial-word write is identical to the EDC correction cycle executed 
during a read cycle when an error has occurred. The 
read-modify-write EDC cycle should not be confused with the 
read-modify write cycle executed by some CPU's. 

Verification of a memory system using an EDC word wider than 
the system word is complicated by the fact that ail memory write 
cycles become read-modify-write cycles i.e. partial-word-write 
EDC cycles. Careful consideration of diagnostic procedures 
needs to be made during the design to avoid unnecessarily 
complex debugging procedures. 
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Figure 1. A general purpose 16-bit EDC data bus topology. Corresponding timing waveforms are shown In Figure 2. IDT74FCT245 bu iffers 
separate the EDC data bus from the CPU and the main memory. Separate-I/O RAMs are used in the check-bit memory. 
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Figure 2. A sample family of timing waveforms for an EDC system. The target system Is based on IDT71256 static RAMs for main memory 
with IDT71981 separate I/O RAMs for checkblt memory. (See Figure 1.) The partial word write case illustrates a low order byte write. 
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Figure 3. A general purpose 32-blt EDC bus topology for 1 bit wide DRAMS. The white arrows Indicate the data flow paths used on the final 
write phase of a partial word write cycle. Data bits 0-7 are being written Into memory from the processor. 



EDC in Systems Using Cache 

In systems using cache memory, it may be desirable to place 
the EDC function between the cache and main memory, as 
opposed to locating the EDC function between the processing 
elements and cache. Parity can be used as a single-bit error 
detection scheme between the CPU and cache. RISC 
architectures tend to require more memory accesses per unit time 
that complex-instruction-set processors. This makes the use of 
cache memory more important in the RISC system. An appropriate 
bus topology for a RISC type processor with cache memory is 
shown in Figure 4. 

Use of a cache memory also affords the possibility of using a 
different error correcting philosophy. If the EDC function is located 
between the cache and main memory, then it may be allowable for 
data reads to be corrected and sent on to the cache, but not to be 
immediately written back to main memory, after an error has been 
discovered, in this approach, corrected memory words are 
updated in the normal write-back processes of the cache memory. 

Instruction reads must be thought of differently than data reads 
since instructions are normally not written back to memory from the 
cache. However, it may be possible to not write a corrected 



instruction word back to memory after detection, since the 
instruction is usually backed up on a different media. In most 
systems there is no way for the EDC to know whether it is operating 
on instructions or data, so a correction philosophy must be 
selected that can be applied to both instruction and data words. 

Diagnostic Hardware 

A syndrome latch for capturing syndrome values after errors 
and transferring them to the system data bus is always 
recommended. Providing a check-bit memory read-back ability 
allows direct verification of the gross functionality of the check-bit 
memory 'on board'. This greatly facilitates check-bit memory 
verification. More subtle problems can be explored indirectly by 
interpreting correction patterns on known data or by using 
syndrome data to interpret failure patterns. Depending on the EDC 
configuration, it may be possible to use the same latch to capture 
check-bits from the check-bit memory, or a second latch may be 
provided to allow this. 

Ideally, diagnostic hardware includes address latches to 
capture the address of an error. However, this may not be practical 
in any particular application. It may be sufficient to identify the 
individual RAM in which an error has occurred. 
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Figure 4. An EDC bus arrangement appropriate for a CPU with caches such as the IDT R3000 or IDT R2000 RISC processor. 
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OVERVIEW OF EDC OPERATIONAL MODES 

Bus Watch vs. Correct Always for the Memory 
Read Cycle 

In a bus-watch system, errors are only corrected after they have 
been detected by the EDC chip. Data is corrected and written back 
to memory to scrub errors, only after an error has been detected. In 
theory, the EDC chip only "watches" the bus normally, and does 
not slow memory read cycles with correction delays unless an 
error has been detected. Since errors during read operations are 
normally very rare, read cycle bus-watch systems are normally 
faster than correct-always systems. 

In correct-always systems, data read by the system is always 
corrected. The EDC control logic is simpler to design and 
implement because there is only one type of read cycle. Memory 
cycle timing in correct-always systems can be completely 
deterministic and thus such systems may lend themselves more 
effectively to real-time applications. 

Bus Watch vs. Correct Always for the Partial Word 
Write Cycle 

A write operation that is of a width less than the EDC word width 
forces the EDC subsystem to execute a read cycle prior to actually 
writing to memory. This is required to provide the EDC unit with the 
whole data word to be written into memory for the purpose of 
check-bit generation. No time is saved by not correcting the data 
read from memory prior to the subsequent write operation. The 
partial-word-write operation is virtually identical to a read cycle in 
correct-always mode or a read cycle with an error detected. 
Consequently, a partial word write is usually done in a "correct 
always" mode. 

Operating System Involvement 

In systems capable of doing partial-word-write operations, it is 
necessary to initialize the memory on power up. This can be done 
in hardware but it is usually done by the operating system. 
Initialization implies writing every memory location with an 
arbitrarily chosen constant and thereby writing the check-bit 
memory with the correct corresponding check-bits. The need to 
initialize memory results from the nature of the read-modify-write 
EDC cycle required by the event of a partial-word-write operation. If 
the memory has not been initialized, the read cycle will normally 
result in an error indication and an attempt to 'correct' a bit in the 
data field before writing back to memory. This tends to introduce 
errors into previously written data bytes or sub-words. 

It is possible to design a state machine EDC controller that 
corrects all single bit errors in a fashion transparent to the CPU. 
This is not always desirable since it masks hard single-bit errors 
that indicate hardware problems. In any case, the operating 
system must become involved in the event of multiple errors if only 
to issue an appropriate error message to the system operator. 



It is desirable to log single bit errors and as much information 
about the error as is practical. Relevant data ideally includes the 
syndrome bits to identify the bit location in the word, and the 
physical address of the error. For complete EDC transparency, 
such as that desired for real time systems, error logging must be 
eliminated or accommodated entirely In hardware. For non 
real-time systems, interrupting the CPU after an error occurrence is 
the conventional way to log error data. Syndrome data is collected, 
and any other error information the system hardware retains is 
retrieved. 

Non-obvious Hardware Topics 

In a 32-bit system with a bi-directional check-bit bus or in 64-bit 
cascaded mode, the check-bit input-output and syndrome 
functions are time-multiplexed onto the same bus. If the EDC unit is 
in the correction mode, the input latches are open, and the OESC 
pins are low, the bus will tend to oscillate. This combination of 
control inputs would not be appropriate for normal operation but 
might occur in an idle period between memory cycles unless the 
designer specifically designs this condition out. The oscillation 
occurs in this condition because the EDC units are attempting to 
output syndrome bits based on the data and *check-bit' inputs. 
However, the syndrome outputs in this state are being fed back to 
the check-bit inputs. The result is an oscillation on the check-bit/ 
syndrome bus. 

It is an important and sometimes overlooked fact that it is not 
acceptable to allow inputs on most CMOS parts to 'float'. The result 
of doing this is increased power consumption, on chip noise and 
sometimes outright oscillation which can lead to latch-up. The 
check-bit inputs and the data bus of an EDC unit should not be 
allowed to float when not being used. In low power systems in 
particular, all inputs not in use must be brought to logic highs or 
lows when not in use. This may imply not tri-stating some buffers 
that would otherwise be tri-stated when not actively driving, or 
actually including pull-up or pull-down resistors on a bus to bias it 
when it is not actively being driven. 

Basic EDC Unit Operation 

Basic 32-bit 49C460 EDC operation with timing diagrams is 
illustrated in Figures 5, 6 and 7. These timing diagrams are also 
appropriate for a 16-bit IDT39C60 system. In the IDT39C60, the 
LEout and the Generate functions have separate pins. In the 
IDT49C460, they are both controlled by one pin. It is usually 
convenient when using the I DT39C60 to wire the two pins together. 

In the non-expanded case, with either EDC unit, use of the input 
latch may be convenient but is not logically dictated (i.e. the LEin 
pin may be tied high). Also, the correct pin may be simply left 
asserted in normal operation. The "detect" mode is usually only 
used as a diagnostic aid, which allows the data correction function 
to be shut off while still generating an error signal based on the 
input data. 
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Diagnostic Modes 

Since the EDC function introduces a complicating layer 
betweentl- le system bus and the memory, diagnostic modes are 
provided ft :>r the EDC to provide testability for the entire memory 
subsystem . In memory systems where the EDC word is wider that 
the system bus memory, verification is complicated by the fact that 
all writes ar e partial word writes. Good diagnostic design requires 
forethought :. 

The EDC : unit's internal diagnostic latches have two distinct and 
unrelated d ata fields. The check-bit data field is used to provide 
check dcta I :o be substituted for normal check-bits in the diagnostic 
modes. Thuse will be written to memory in diagnostic generate 
mode, or substituted for check-bits read from memory in 
diagnostics detect or correct mode. The second field in the 
diagnostic I atch is the control field. The control field is ignored 
except wtiei n the part is placed in the internal control mode. 

The canti rol byte is used to control the operating features of the 
part when th ie part has been placed in internal control mode. Each 
bit in thecor Urol field corresponds to a pin on the part and overrides 
the logic sense of that pin when the part is in the internal control 
mode. For e xample, we could place the part into the correct mode 
by setting tf ie correct pin on the EDC unit to a logic high, or we 
could put th< a part into the internal control mode and set the correct 
bit in thedia gnostic latch to '1 '. Thus there are always two ways to 
achieve anj / mode of operation. For example, the diagnostic 
modes may be entered by setting the external diagnostic inputs 
appropriate! y, or entering the internal control mode and setting the 
diagnoslic I atch bits appropriately. The internal control mode is 
provided as a convenience and is useful for controlling operating 
modes dur Ing diagnostic testing and software initialization. 
Conceptual! ly, it is important to realize that anything that can be 
done in this mode can be done with external logic as well. 



Memory System Verification Strategies 

When a new design is being verified, it is critical to isolate 
different problem factors; this is one function of the EDC 
diagnostics. 

To prove the function of the primary memory array, the EDC unit 
is placed in the pass-through mode so that it does not interact with 
the data stream. Once the primary memory array has been verified 
as functional, the check-bit memory must be verified. The 
diagnostic generate mode is used to write known data into the 
check-bit memory. Reading the check-bit memory directly 
through the EDC is not possible, so gross functional testing must 
be done via an external latch or with a logic analyzer. Using an 
external latch greatly facilitates check-bit memory verification. 

Collecting syndrome data from error events requires that an 
external latch be included in the design to capture the syndrome 
data after an error has occurred. It should be possible to clear this 
latch after reading its contents from the system bus. Depending on 
the EDC configuration, it may be possible to use the same latch to 
capture check-bits from the check-bit memory. More subtle 
problems can be explored indirectly by interpreting correction 
patterns on known data or by using syndrome data to interpret 
failure patterns. 

SUMMARY 

The error detection and correction unit is located in the critical 
path between a CPU and the memory. The operational 
configuration of the EDC intimately affects the speed of the final 
system. Due to the wide variation between computer architectures 
that EDC is desirable for, the EDC unit is necessarily a generalized 
IC. Thus, designing an EDC system is not a straightforward 
process. The object of this applications note has been to illuminate 
some of the topics that any designer will encounter in the process 
of designing an EDC system. 
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NE = NO ERROR 

Cn = check-bit error bit n 

n = data-bit error bit n 

n = decimal equivalent of the syndrome 



T= Two errors 
M= Multiple errors 



Table 1. 32-bit Syndrome Tables with Hex, Binary and Decimal Equivalents. 
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NE= NO ERROR 

Cn = check-bit error bit n 

n = data-bit error bit n 

n = decimal equivalent of the syndrome 



T= Two errors 
M= Multiple errors 



Table 2. 64-blt Syndrome Tables with Hex, Binary and Decimal Equivalents. 
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5 
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5A 


10020 


7A 


1012F 
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Table 3. Minimal 32-bit check-bit to data tables for diagnostic use. One data value Is listed to generate every possible check-bit pattern. 
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Table 4. Minimal 32-bit data to check-bit tables for diagnostic use. At least one data value is listed for every possible check-bit pattern. This 

table Is identical to Table 3 except in sequence of presentation. 
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Figure 1. Dual-Port Memory With Separate Busses. 



MULTI-PORT STATIC RAM MEMORY 

The popularity of multi-port RAM has increased as designers 
have become more sophisticated about the inherent advantages of 
multi-ports as a communications devices. Multi-port memory can 
be far faster than alternate approaches to memory based 
communication, as well as being simpler to implement. Of the 
available RAM based communications links, dual-port RAM is the 
least likely to limit the data processing algorithms that the link is 
intended to facilitate. 

THE HIERARCHY OF MEMORY BASED 
COMMUNICATIONS TECHNIQUES 

Direct memory access (DMA) generally refers to a method of 
sharing common memory on a single common bus (fig 2). This 
requires that only one device at a time use the bus. This is a more 
efficient approach than having the CPU be responsible for all data 
transfers on a bus, since that usually requires multiple transfers on 
the bus for any data item moved (i.e. peripheral to CPU then CPU to 
memory). If the fraction of time spent in accessing peripherals is 
not large then this conventional DMA approach may be 
economical. The conventional DMA approach becomes limiting, 
as the fraction of time that each device needs to spend on a bus 
increases. This approach to DMA is completely inappropriate for 



implementing multi-processor schemes where, ideally, all the 
processors use a memory bus all the time. 

Another approach to memory based communication Is that of 
sharing a RAM in a time multiplexed fashion (fig 2). Time-sliced or 
ping-pong shared RAM can be more efficient than conventional 
DMA since it provides for independent busses and local memory. 
Even so, data transfer through a shared RAM interface, as we shall 
see, is inherently slower and less flexible than a multi-port RAM 
interface. The additional hardware associated with implementing a 
real-world shared RAM detracts significantly from the operating 
speed as well as being more complex and difficult to design. 

DUAL-PORT TRANSFER SPEED ADVANTAGE 
OVER TIME-SHARED RAM 

We will use a hypothetical, but realistic, case to examine the 
advantages of dual-ported memory over time shared RAM. Radar 
digital signal processing systems frequently use multi-port RAMs 
to act as a "rate-buffer". The multi-port is located between the 
analog-to-digital convenors, which must sample the incoming 
signals at a constant high rate, and the signal processing 
elements. The signal processors, in general, must access data 
from the incoming stream in a non-sequential way and this makes 
a hardware FIFO inappropriate for this task of rate buffering. 
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Figure 2. Two Members of a Hierarchy of Memory Based Communications. Common Memory With a Common 
Bus, Shared RAM with Separate Busses. 



Assume that the minimum write access time on the side of the 
A/D convenor is 35ns and the read access time is 35ns on the 
signal processor side. The signal processor works on one data set 
of N words then switches to another. The signal processors 
accesses are random within a data set. The A/D convenor outputs 
data continuously in a word-serial stream that wraps around when 
it reaches the end of the RAM. The two sides never need to 
simultaneously access the same location. 

A dual-port memory handles this communications task 
painlessly. To better see what the duaL-port advantages are we will 
look at two possible alternatives. A time-sliced single RAM, and a 
ping-pong multiple RAM arrangement. Both approaches involve 
more hardware, more design-in time, and create more severe 
timing constraints than a multi-port memory. Both, we will see, limit 
the generality of the algorithms that may executed. 

In order to begin to meet the basic timing requirements of our 
radar DSP system, the RAM in a time-sliced RAM system must 
have an access time at least half that of the equivalent dual-port. 
This is due to the fact that the RAM must do two accesses in the 



same time as the dual-port, the buffers required for address and 
data bus isolation in a real design, will have basic prop-delays of 
about 6.5ns. For the read path this would add 6.5 + 6.5 ns to the 
read cycle time. Thus before considering signal skews the basic 
RAM access times required would be less than 35/2-6.5ns-6.5ns or 
4.5ns versus 35ns for a dual-port RAM. 

SYNCHRONIZATION AND ALGORITHMIC 
CONSTRAINTS OF THE TIME-SLICED RAM 

The time-sliced example shows us that the dual-port has more 
than twice the effective data communications bandwidth of a 
real-world time sliced RAM arrangement for any given RAM speed 
grade. The time-sliced arrangement also places serious con- 
straints on the algorithms that can be run. To match the transfer rate 
of the dual-port, the reads and writes in the time-sliced RAM must 
now be interlaced one to one and thus must occur at the same rate. 
If reads cannot be cleanly interlaced with writes then the transfer 
rate may become grossly slower. 
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Figure 3. A RAM PIng-Pong RAM. This Arrangement Can be Expanded Indefinitely to Provide Any Number of Independent Sets. 



DUAL-PORT RAM TRANSFER SPEED 
ADVANTAGES OVER THE PING-PONG 
RAM APPROACH 

In order to begin to meet the basic timing requirements of our 
radar DSP system, the RAM in a ping-pong system (figure 3) must 
also have an access time that is less than that of the equivalent 
dual-port. Again in a real-worid design, the buffers required for 
address and data bus isolation will have basic prop-delays of 
about 6.5ns best case. For the read path this would add 
6.5ns + 6.5ns to the read access ti me. The basic RAM access times 
required would be less than 35 -6.5 ns-6.5 ns or 22ns. 

SYNCHRONIZATION AND ALGORITHMIC 
CONSTRAINTS OF THE PING-PONG APPROACH 

The same kinds of algorithmic constraints are introduced by a 
ping-pong schemes, but they are less severe than the time-sliced 
single RAM. In a ping-pong scheme, two or more RAMs are used. 
In the signal processing scheme, blocks of data are written 
alternately to one RAM and then the other. Simultaneous accesses 
are now allowed if they are to different physical RAMs. A two RAM 
ping-pong scheme could serve the RADAR signal processing 
example relatively well, if it can operate on only two data sets 



alternately. One RAM can be accessed at rates appropriate for the 
A to D convenor, and the other RAM can be accessed at rates 
appropriate for the signal processor. 

If there are more than two datasets involved in the algorithm, we 
again have a potential scheduling conflict. One way to conquerthis 
problem is to add yet more independent RAMs, One allocated to 
each dataset or block required by the overall machine algorithm. 
Each time we add an additional RAM, the algorithmic flexibility of 
the ping-pong communications link improves, until it approaches 
that of dual port RAM. 

At this point it becomes apparent that we have created a 
spectrum of memory based communications devices. We can 
identify the members of this spectrum by the number of fully 
independent RAM blocks we can access. For example, a two RAM 
ping-pong arrangement, a three RAM ping-pong arrangement . By 
this numbering scheme a 1K dual-port is an order one-thousand 
device. It has one-thousand one word data sets 999 of which can 
be freely accessed at any time from one side. The order three 
pin-pong device has three multi-word data sets two of which can 
be freely accessed at any time from one side. The order two 
ping-pong device has two multi-word data sets one of which can 
be freely accessed at any time from One side. The time sliced RAM 
is an order 1 device and cannot allow any simultaneous accesses. 
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In this discussion we have ignored the size of the individual 
RAMs, and in fact there are no advantages to using large individual 
RAMs In a ping-pong arrangement as long as the total number of 
words available remains the same. In a ping-pong arrangement the 
physical RAM sizes determine the maximum data block size. This, 
again, reduces the number of algorithms that can be run without 
conflicts. In a dual-port, the data block size is a software variable, ft 
is possible to define any number of arbitrarily sized data blocks for 
transfer in either direction. In general, hardware synchronization 
per se is not required, only data block synchronization. 

DATA BLOCK SYNCHRONIZATION AND 
DATA COHERENCY IN TIME OR CONTEXT 

A dual-port video interface is an example of a system where 
strict data-coherency in time is not required. It is usually not critical 
that a pixel be updated at a precise instant in time. An update can 
be made on one scan or the next if there Is a timing conflict. 
However, data corruption in the RAM must be avoided. 

The video example is a special case. In most data processing 
environments, however, all data written to memory has to be read 
again with perfect fidelity both in data content and in coherency in 
time or context. A reading device must know not only what data 
was written but it must also know its exact context or meaning. In 
any common memory system it is possible for data to be changed 
in a location with out 'informing' all of the devices using the data. 
So a mechanism must exist for updating the context of data for all 
devices using data from shared locations. 

The passing of context or time information is usually done by 
semaphores or interrupts. This information synchronizes data- 
block transfers and, consequently, prevents simultaneous 
accesses to any location. Data writes and reads may be 
asynchronous from each other in timing of individual accesses, but 
the reading of a block of data does not begin until a block of data 
has been written and its context is known. 

The importance of observing that data-coherencyin-time has to 
be guaranteed in software, In a particular system, Is that it often 
eases the hardware design. For example, "busy" arbitration logic 
can be used to prevent simultaneous accesses to a single location. 
Busy logic might appear to be an essential feature of dual-port 
RAM systems. However, an active busy signal coming on a 



dual-port usually indicates that something has gone wrong in 
software or hardware. In any system where strict data 
coherency-in-time or context is required, i.e. the transfer is 
block-synchronous, simultaneous accesses to one physical 
location cannot be allowed because the outcome is not 
deterministic. (Simultaneous write-read access to one address can 
be allowed in synchronous systems if timing is done correctly). 

TRANSFER ALGORITHMS 

Having established that in general purpose computing 
environments data is normally passed in a block synchronous 
fashion it is useful to classify some common block transfer 
algorithms. 

1. First-ln-first-out (FIFO) buffer Word serial entry, word serial 
output in the same sequence. 

2. Last-in-first-out (LIFO) buffer or stack Word serial entry, word 
serial output in reverse sequence. 

3. Random input, random output buffers 

4. Word Serial input/output, random output/input 

Any of these algorithms can be run with any of the common 
memory schemes discussed. The dual-port solution will generally 
be faster, easier to implement, and much lass confining in 
utilization. 

As a simple illustration of dual-port flexibility, consider the fact 
that a FIFO algorithm could be executed with a hardware FIFO. 
Using a dual-port RAM, instead, would allow any number of FIFO 
algorithms to run simultaneously in both directions, along with 
other types of transfers. 

SUMMARY 

Single-chip dual-port memory offers greater data transfer rates, 
easier hardware design, and greater flexibility of application than 
any competing approach. It facilitates rate-buffering between 
hardware devices and allows bidirectional transfer. It's intrinsically 
separate address and data busses make it far faster than 
conventional approaches to DMA for peripheral-to-CPU data 
transfer. The application of dual-ported static RAM has seen rapid 
growth as multiple sources have become available, assuring that 
multi-ported static RAM will become a mainstream product. 
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INTRODUCTION 

The exception processing capability of the IDT79R3000 is 
provided to assure an orderly transfer of control from an executing 
program to the supervisor program. Exceptions may be broadly 
divided into two categories: those caused by an instruction, 
including an unusual condition arising during its execution, and 
those caused by external events such as interrupts. When an 
IDT79R3000 detects an exception, the normal sequence of 
instruction is suspended; the processor exits User mode and is 
forced to the Kernel mode where it can respond to the abnormal or 
asynchronous event. This paper presents an overall view of the 
types of exceptions in the R3000 and the exception handling 
registers. It then describes one specific exception, namely 
interrupts, the latency associated with it and gives an example of 
code on how to handle an interrupt event. 

EXCEPTION PROCESSING 

The R3000's exception handling system efficiently handles 
machine exceptions, including Translation Lookaside Buffer (TLB) 
misses, arithmetic overflows, I/O interrupts, system calls, 
breakpoints, reset, and coprocessor unusable conditions. All of 
these events interrupt the normal execution flow. The R3000 aborts 



the instruction causing the exception and also aborts all those 
following in the exception pipeline which have already begun 
execution. The R3000 then performs a direct jump into a 
designated exception handler routine. 

When an exception occurs, the R3000 loads the EPC (Exception 
Program Counter) with an appropriate restart location where 
execution may resume after the exception has been serviced. The 
restart location in the EPC is the address of the instruction causing 
the exception. If the exception occurred in a branch delay slot, the 
EPC contains the address of the branch instruction immediately 
preceding the delay slot. 

EXCEPTION HANDLING REGISTERS 

The system coprocessor (CPO) registers contain information 
pertinent to exception processing. Software can examine these 
registers during exception processing to determine such things as 
the cause of an exception, and the state of the CPU at the ti me of an 
exception. There are six registers handling exception processing 
(shown in Figure 1 ) . These are the Cause register, the EPC register, 
the Status register, the BadVAddr register, the Context register, 
and the Prld register. A brief description of each follows. 
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Figure 1. The Exception Handling Registers 
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The Cause Register: 

The contents' of this register describe the last exception. A 4-bit 
exception code indicates the cause. The remaining fields contain 
detailed information specific to certain exceptions. All bits in this 



register with the exception of the Sw bits are read-only. The Swbits 
can be written into in order to set or reset software interrupts. See 
Figure 2. 



D 1969 Integrated Device Technology, Inc. 



SI 4-67 



Printed In the U.S.A. 



INTERRUPT LATENCY AND HANDLING IN THE IDT79R3000 



APPLICATION NOTE AN-26 



31 



BD 



II 



CE 






IP[5..0] 



Sw 



ExcCode 






1 1 



12 



BD : Branch delay. 
CE : Coprocessor Error 
IP : Interrupts Pending 
Sw : Software Interrupts* 
: Read and Write. The rest are Read-only 



ExcCode : Exception Code Field 
; Reserved 



Figure 2. The Cause Register 



The EPC (Exception Program Counter) Register: 

The 32-bit register contains the address where processing can 
resume after an exception has been serviced. This register 
contains the virtual address of the instruction that caused the 
exception. When the virtual address of the instruction resides in a 
branch delay slot, the EPC contains the virtual address of the 
instruction Immediately preceding -which is the Branch or Jump 
instructions. 

Bad VAddr Register: 

The Bad VAddr register saves the entire bad virtual address for 
any addressing exception. 



Context Register: 

The Context register duplicates some of the information in the 
BadVAddr register, but provides the information in a form that may 
be more useful for a software TLB exception handler. 

The Status Register: 

This register contains all the major status bits. Any exception 
puts the system in Kernel mode. All bits in the status register, with 
the exception of the TS (TLB shutdown) bit are readable and 
writeable; the TS bit is read-only. Figure 3 shows the functionality 
of the various bits in the status register. 
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CU : Coprocessor Usability 
BEV : Bootstrap Exception vector 
TS : TLB shutdown 
PE : Parity Error 
CM : Cache Miss 
PZ : Parity Zero 
SwC : Swap Caches 
IsC : Isolate Cache 



IntMask : Interrupt Mask 
KUo : Kernel/User mode, old 
lEo : Interrupt enable, old 
KUp : Kernel/User mode, previous 
IEp : Interrupt enable, previous 
KUc : Kernel/User mode, current 
lEc : Interrupt enable, current 
: Reserved 



Figure 3. The Status Register 



Processor Revision Identifier Register: 

This 32-blt register contains information that identifies the 
implementation and revision level of the Processor and System 
Control Co-Processor. 

EXCEPTION VECTOR LOCATIONS 

The R3000 uses three different addresses for exception vectors: 

• The RESET exception vector is at address OxbfcOOOOO 

• The UTLB Miss exception vector at address 0x8000000 

• The General exception vector for all other exceptions at address 
0x80000080 



LATENCY FOR EXCEPTION PROCESSING 

Different types of exceptions can occur in different stages of the 
pipeline. The exception handling routine itself occurs after a one 
cycle latency. The R3000 has a five stage pipeline that consists of 
instruction fetch, instruction decode, ALU operation, cache fetch, 
and the write-back stage; Table 1 shows in the last column the 
number of Instructions in the pipeline that need to be flushed on an 
exception. Address error, for example, can have a maximum 
latency of four if it occurs on a memory operation cycle. This is 
because four instructions in the pipeline stage have to be flushed. 
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Figure 4 shows the pipeline stages in the R3000. The different 
stages are ^Instruction fetch; R:Read Decode; A:ALU operation; 
M:Memory operation; and W:Write-Back. When there is an 
exception on an instruction fetch cycle, the exception routine starts 
executing one clock cycle later as shown. 



Table 1. Latency in the R3000 on an exception 
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Figure 4. Pipeline Stages in the R3000 



INTERRUPTS IN THE IDT79R3000 

The R3000 processor has six general purpose hardware 
interrupts and two software generated interrupts. The hardware 
interrupts are sampled during phase 2 of all run and fixup clock 
cycles. This is shown in Figure 5. tDS is the data setup time, tHLD is 
the data hold time and tSMP is the phase delay between the 
Clk2xSmp input and the Clk2xPhi input. These two clock inputs are 
part of the four phase clock inputs given to the processor and are 



useful for selecting the proper static RAM parts for interface 
considerations. The interrupts are level-sensitive. They continue to 
be sampled during phase 2 of the clock cycle after an interrupt 
exception has occurred. The interrupts are not latched within the 
processor when an interrupt exception occurs. Since the interrupts 
are not sampled during stall cycles, BusErr* can be asserted and 
used for exception processing. This is useful in cases where there 
is a need to abort from a stall mode. 
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Figure 5. Interrupt Timing Diagram 
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Each of the eight interrupts can be individually masked by 
clearing the corresponding bit in the IntMask field of the Status 
Register. AH eight of the interrupts can be masked at once by 
clearing the lEc bit in the Status Register. 

INTERRUPT HANDLING 

The R3000 branches to the general exception vector at address 
0x80000080 for the exception. The R3000 sets the Int code in the 
Cause Register's ExcCode field. The IP field in the Cause register 



shows which of the six hardware interrupts are pending and the SW 
field in the Cause register shows which of the two software 
interrupts are pending. Multiple interrupts can be pending at one 
time. 

When the interrupt occurs, the KUp, IEp, KUc and lEc bits of the 
Status register are saved in the KUo, lEo, KUp, IEp bit field in the 
Status register. The current kernel status bit KUc and the interrupt 
bit lEc are cleared. See Figure 6. This masks all the interrupts. 



";■ :"" : KUo lEo KUp IEp KUc lEc 


//// 




;/:;■■ '.;• ; ?_,-"• / KUo lEo KUp 


IEp 



Figure 6. Kernel Status and Interrupt Status Are Saved on Interrupts 



INTERRUPT SERVICING 

In case of an hardware interrupt, the interrupt must be cleared by 
deasserting the interrupt line. This has to be done by alleviating the 
conditions that caused the interrupt. Software interrupts have to be 



cleared by setting the corresponding bits (SW1:0) in the Cause 
register to zero. A flow chart of a general exception routine handler 
is shown in Figure 7. 
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Figure 7. Flow Chart for Exception Handling 



An example piece of code is given below in Figure 8. It illustrates 
a simple service routine that the processor branches to on 
detecting an interrupt. The actual interrupt handling code itself will 
depend on the user's application and, therefore, is not given, (an 
and sn are registers in the R3000.) 

As soon as the branch to the address is taken on an interrupt, the 
exception program counter is saved. Line 2 indicates the reading 
of the cause register to determine the exception (in this case an 



interrupt). The status register is saved to be restored after 
processing the exception. A lookup table contains the addresses 
of all the different exception processing routines. A jump is taken to 
the appropriate exception routine. 

1. mfcO aO.EPC ;save exception PC 

2. mfcO a3,C0_CAUSE ;get CAUSE register 

3. mfcO s0,C0_STATUS ;save status register 
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7. intr: and 



Iw 



and a1 ,a3,CAUSE_EXC_MASK ;get entry to 
index into look up table 

Iw a2,causevec(a1) register a2 with address 

in look up table 

j a2 ;jump to service routine 

(line 7) 
a4,aO,INT_CAUSE ;load interrupt level in 
register 

t1 f int_level(a4) ; index into interrupt level 

*n' routine. 

;go to interrupt routine for 

level 'n* 
t1 ;return from interrupt 

routine 



10. 


mtcO 


aO.EPC 




11. 


mtcO 


sO,CO_STATUS 


;restore status register to 
previous value 


12. 


rfe 




;restore status and 
interrupts prior to 
exception exit 



Figure 8: Interrupt Service Routine Example 

Figure 9 illustrates a simplistic block diagram of an R3000 board 
with the interrupt lines connected to a PAL device. The PAL logic is 
designed to affect the R3000 run-time behavior and it defines the 
state of the interrupt lines during Reset. Accordingly, the R3000 
can be initialized to work as a big-endian or a little-endian 
processor, its block refill rate can be varied, etc. 




Figure 9: Block Diagram of Interrupt Controller on Reset 



CONCLUSION 

The IDT79R3000 provides both flexible and fast exception 
handling capability. Once an exception occurs, the first instruction 
of the exception handler routine is fetched on the very next clock 
cycle, providing minimal latency. Management of the processor 
and system state is left to the exception handling software, allowing 
the system designer to determine what must be done to respond to 



a given exception and thus minimizing the amount of processor 
overhead required to handle exceptions. Even the prioritization of 
the external interrupts is under software control, providing the 
system designer with maximum flexibility in the target system*. 

*Note: Chapter 5 of the "MIPS RISC Architecture" Book, available 
from IDT, contains further detail on exception processing of the 
79R3000. 
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INTRODUCTION 

The reduced instruction set computer (RISC), the IDT79R3000, 
has allowed for simplicity in hardware and synergy between 
architecture and compilers. To further increase the throughput of a 
computer system, direct-mapped cache memory is implemented 
on systems using the R3000. The availability of a wide variety of 
high-speed static RAMs from IDT gives the designer the flexibility 
of selecting the proper part for his application. It is necessary, 



however, to know the critical timing parameters governing the 
design of a cache subsystem. This article is divided into three 
parts. The first part shows a general cache system with a 
description of the clock inputs. The second section details the 
equations used to calculate the critical parameters. It is followed by 
an example of an IDT7198 static RAM used as a cache RAM for the 
R3000. 
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Figure 1. 64KB Instruction/Data Cache Configuration 



A simplistic block diagram implementation of a 64KB separate 
instruction cache and data cache is shown in Figure 1. The design 
of a cache subsystem such as the one above depends on the four 
input clocks to the R3000 processor. These clock inputs are twice 
the frequency of the output clock i.e., SysOut. By adjusting the 
timings of these clocks, the designer can accommodate a wide 
variety of static RAMs by properly considering specific parameters 
such as set-up and hold times. The clocks themselves can be 
adjusted using tap settings on a delay line or by using delay logic. 
The clock inputs are described below. 
1) Clk2xSyS: Determines the position of SysOut with respect to the 

data, tag, and address buses. It is positioned so that devices in 



the cache/bus interface clocked by SysOut meet the set-up and 
hold time requirements. 

2) Clk2xSmp: Is used by the R3000 to capture external data onto 
data bus and control inputs. 

3) Clk2xRd: Is used to delay the enable of data bus drivers. 

4) Clk2xPhi: Is used to determine all R3000 outputs i.e., data, 
address, and tag buses. 

Figure 2 shows the timing relationships between the four clocks. 
All the timing equations for cache design depend on the phase 
relationship between these clocks. Tsmp is the Clk2xSmp to 
Clk2xPhi delay, Trd is the Clk2xRd to Clk2xPhi delay, and T S y S is 
the Clk2xSys to Clk2xPhi delay. 
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Figure 2. Timing Relationships Between the Four 2x Clock Inputs 



In the cache implementation scheme, instruction references 
begin their reference during phase 2 and transfer data during the 
following phase 1. Data references begin during phase 1 and 
transfer data during phase 2. Thus, data and instruction references 



can take place in different phases of the same clock cycle. See 
Figures 3a and 3b. This is an important factor to consider in order to 
prevent contention between instruction and data caches. 
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Figure 3a. Data and Instruction Caches During Phase 1 
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Figure 3b. Data and Instruction Caches During Phase 2 



Specific factors such as access time, set-up time, hold time, 
enable and disable times, and the deration factor are key in 
choosing the proper static RAM and in setting the phase delays in 
the clocks. The next section discusses the timing equations 
needed for selecting a static RAM for cache design. 

Equations Governing the Critical Parameters in 
RAM Selection: 

Figure 4 shows the timing of the relevant signals for a 25MHz 
(40ns) R3000. The numbers represent the equations that are 
critical in determining the selection of the static RAMs. The timing 
is given for the worst case condition i.e., a STORE followed by a 
LOAD. An explanation of the equations is given below. 
Internal Sample to Phi: This timing parameter requirement 
guarantees that the processor internal sample to Phi is met. 
tsmpZ: 5ns -""" (V 

Address Access to Data Sample: This timing parameter 
requirement guarantees that the cache RAMs have sufficient 
access time. This calculation assumes that the address delay 
through the FCT373 is limited by its propagation delay. 
RAM d M <> t cyc - t smp - AdrLo d *- 373 PD - t os (2) 

Cache Enable to Sample: This timing parameter requirement 
guarantees that the cache RAMs are enabled soon enough to meet 
the processor's input set-up specification. 
RAM 0E d £ T cyc i2 ~ hmp-rd - Rd d - t os (3) 

Minimum Read Pulse Width: This timing parameter requirement 
guarantees that the read pulse generated by the processor is at 
least as long as the cache RAM output enable time. 

RAM d QE <, t cyc /2 - t S ys-rd (4) 



Read Write l-Cache Data Bus Contention: This timing parameter 
requirement guarantees that no contention will occur between the 
instruction cache and the processor on a store. 



RAMhz ^t sys ~ Rd d + D e 



(5) 



Processor Data Set-up to End of Write: This timing parameter 
requirement guarantees that the cache RAMs have adequate data 
set-up time when being written into by the processor. 
RAMsd <. tcyc/2 -tsmp - DVal d + Wr d (6) 

Data Hold from End of Write: This timing parameter requirement 
guarantees that the data hold from end of write specification of the 
cache RAMs is met when either the processor or the read buffer is 
writing to the RAMs. 
RAMhd-RAMlz ^t smp . rd (7) 

Data Set-Up to SysClk: This timing parameter requirement 
guarantees that the set-up time into an external register is met on a 
processor store. 

SetUpsys <. hyc/2 -t S ys - (DVal d + -Sys d -240 PD )--(8) 

Data Hold from SysClk: This guarantees that the hold time 
specification of an external register is met on a processor store. 
The data holds on the bus until a subsequent read drives new data. 

Holdsys <: tsys-rd - Sys d - 240 PD + RAM LZ + Rd d - (9) 

Equations 1 to 9 are sufficient for the purpose of selecting the 
proper RAMs for use as cache memory. To illustrate the point 
further, an IDT RAM device, the IDT7198 (16K x4), is chosen as an 
example. 



*d: Deration due to additional load. 1ns per 25pF. 
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Figure 4. IDTR3000 40ns (25MHz) Cycle Timing 



CALCULATION OF TIMING PARAMETERS 

An example of a cache subsystem design using an IDT71 98 i.e., 
a 16 K x 4 static RAM follows. All the numbers used in the 
calculations have been taken from the IDT Data Book 1 and the 
R3000 Interface Manual. The numbers are presented in Figure 6. 
The deration factor has been taken into account for DIPs. Surface 
mount would decrease the deration factor. 

The following factors have been taken into account for 
calculating the deration factor 2 . 

1) The SSI logic and cache RAM propagation delays are derated 
by 1ns per 25pF of additional load. 

2) Cache RAM input capacitance is 5pF. 

3) Cache RAM output capacitance is 7pF. 

4) Trace capacitance is estimated at 2pF per inch. 

5) Data and trace tag buses are 6 inches. 

6) Address buses are 2 x 5 inches. 

7) SysOut loading is 50pF. 

8) Test value of 30pF to be subtracted. 



Deration Calculations: 

Address Capacitance: 12 x 2pF = 24pF; (factors 4,5, and 6) 5 
Devices = 5 x 10pF = 50pF; Test value =* -30pF; Total 
capacitance = 45pF; At 1ns per25pF, total deration of address 
bus = 2ns. 

Data Bus Deration: Is approximately the same i.e., 2ns. Read 
control capacitance for IDT7198 will be about 10 inches of trace 
and 8 devices at 7pF each. Therefore, Read control deration = 
(76-30)pF/25pF/ns « 2ns. 

In Figure 5, the circled numbers are the equations previously 
described. The number in parentheses is the allowable worst case 
timing. The adjacent number is the total time taken using the 
IDT7198. The numbers for the IDT7198 with the R3000 running at 
different frequencies and the FCT373A are shown in Table 1 and 
Table 2 respectively. 

The first value for each parameter in Table 1 shows the 
maximum allowable worst case rating and the second value shows 
the timing using the IDT7198 RAM. 
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Figure 5: IDT79R3000 40 ns cycle timing using an IDT 7198 SRAM. 
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12 


2 8 


12 


10 


7 


Output Enable Time 




tLZ 


2 


2 


2 


5 


5 


5 


Address SetUp to End of Write 




tAW 


43 


36 


27 


20 


20 


13 


Data SetUp to End of Write 




tDS 


14 


13 


11 


13 


13 


8 


Write Pulse Width 




tpWE 


55 


47 


37 


20 


20 


13 


Data Hold from End of Write 




tHD 




















Address Hold from End of Write 




tHA 





















Table 1. Cache RAM Parameters. RAM Specifications vs. IDT7198 Specifications. 



Parameter 


Load 
(Units) 


Symbol 


Min. 
(ns) 


Max. 
(ns) 


FCT373A Propagation Delay 


50 


*373 PD 




5.2 


FCT373A Latch Enable Delay 


50 


*373LE 


2 


8.5 


FCT373A Latch Enable Hold 


50 


*373 Hid 


1.8 




FCT240A Prop Delay 


50 


*240 PD 


1.5 


4.8 



Table 2. Parameters for 

Figure 6 shows a block diagram of tap settings on a delay line for 
the four clock input signals. By varying the phase delay between 
these signals, the designer can select the proper static RAMs for 
cache memories and the operating frequency of the R3000. Table 
3 shows suggested tap settings on the delay line for the R3000 
running at different frequencies. 
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Figure 6. Tap Settings for the Clock Inputs 



Parameter 


16.67MHz 


20MHz 


25MHz 


Clk2xSys 











Clk2xRd 


6 


6 


6 


Clk2xSmp 


6 


6 


6 


Clk2xPhi 


16 


14 


12 



Latches and Buffers 

The designer can use a DDU-7F-20* chip for the delay line. The 
clock is the input to the device and the outputs at various points can 
be chosen with the appropriate phase delays. 

CONCLUSION 

The IDT R3000 RISC processor allows an efficient cache system 
to be implemented with standard architecture static RAMs. To 
design a cache subsystem, it is essential to know only the critical 
equations mentioned above and their relation to the four input 
clocks. The tap settings provide further control of the cache 
subsystem design for different operating frequencies of the R3000. 

REFERENCES 

1. IDT Data Book, pp 4-74 — 4-83, pp 10-72 — 10-75. 

2. MIPS R3000 Processor Interface Manual, pp 105. 
*d: deration due to additional load. 1 ns per 25 pF. 



* Available from Data Delay Devices (201) 772-1106 




Table 3. Delay Line Setting Summarization 



SI 4-77 




USING THE IDT79R3000 
IN A MULTIPROCESSOR 
ORGANIZATION 



APPLICATION 
NOTE 
AN-28 



By Roy M. Johnson 



INTRODUCTION 

High performance systems, such as shared memory 
multiprocessor architectures, can be built using IDT79R3000 RISC 
processors. The IDT79R3000 incorporates special features that 
provide support for multiprocessor environments. This 



applications note discusses the features of shared memory 
multiprocessor architectures with local caches, examines the 
critical issue of cache coherency, and demonstrates how the 
features of the IDT79R3000 facilitate its use in a shared memory 
multiprocessor system. 



A SHARED MEMORY MULTIPROCESSOR ORGANIZATION 
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Figure 1. Block Diagram of a Shared Memory Multiprocessor System 



SHARED MEMORY MULTIPROCESSOR 
SYSTEMS 

A simplified block diagram of a shared memory multiprocessor 
with local caches is shown in Figure 1. This model of a 
multiprocessor system is defined to be tightly coupled and the N 
processors are connected to M memory modules and P I/O 
devices via an interconnection network. All the processors have a 
local cache memory, share the same global address space and 
communicate via shared memory. The interconnection network 
ensures complete connectivity between the processors and 
memory modules and can be implemented as a simple shared 
bus, multi-stage delta network or a more complex cross-bar 
switch. The global shared address space is assumed to be 
interleaved amongst the memory modules in order to minimize 
memory access conflicts. Note that the need for a interconnection 
network can be obviated by using a multi-port memory [1]. 
Examples of commercial machines employing a shared memory 
multiprocessor configuration using the R2000/3000 RISC 
processor include the Titan Graphics Supercomputer from Ardent 
Computers [2] and the 4D-MP Graphics Superworkstation from 
Silicon Graphics [3]. 



CACHE COHERENCY 

The presence of local caches in a shared memory 
multiprocessor system introduces the issue of cache coherency 
that may result in data inconsistencies. This problem arises 
because several copies of the same data may exist in local caches 
of different processors at the same time. If one of the processors 
modifies (writes) the value of its copy of the data, then the other 
processors wil I have the stale or incorrect copy of the modified data 
in their local caches. This is a potential problem created by 
asynchronous parallel algorithms that do not have explicit 
synchronization. Data inconsistencies may also arise in 
multiprogrammed multiprocessor systems whereby a suspended 
process may migrate to another processor and the most recently 
updated data of the process might still be in the original 
processor's local cache. When the process is run on the new 
processor, there is a possibility that stale data is used if the local 
cache was not previously flushed. This assumes that the process 
did run previously on this processor. It is clear that if data 
consistency is to be ensured in a multiprocessor system, cache 
coherency must be maintained. 
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Figure 2. Block Diagram of a Dual IDT79R3000 Shared Memory Multiprocessor 



A static approach to maintain cache coherency is to make all 
writeable data that is shared.'non-cacheable. This method ensures 
data consistency, but at the price of decreased performance and 
with increased main memory conflicts. A dynamic approach to 
maintain cache coherency is to allow multiple copies of shared 
writeable data to exist and rely on a cache coherence protocol 
between the processors to ensure cache consistency. Several 
cache coherence protocols have been proposed and 
implemented using both hardware [4] and software support [5]. 
The type of protocol used depends primarily on interconnection 
network and the number of processors in the system. 

A DUAL IDT79R3000 SHARED MEMORY 
MULTIPROCESSOR 

A simplified block diagram of a dual IDT79R3000 shared 
memory multiprocessor is shown in Figure 2. A simple shared bus 
configuration was chosen for clarity. The two processors are 



connected to the main memory and an I/O device via a common 
bus. Access to the shared bus is arbitrated by the bus control logic. 
Each processor has an instruction and data cache and 
write-through cache update policy is assumed, i.e. all writes to the 
cache are also immediately transmitted directly to main memory. 
Note that a write-back cache update policy, (writes done only to the 
cache and main memory is updated when the cache line is 
replaced) would generate less memory traffic [10]. This is usually 
implemented when there are more than two processors in the 
system. Read and write buffers are includeB to provide a 
convenient asynchronous interface to the main memory. The 
snoop cache and control logic is used to implement a dynamic 
cache coherency check mechanism. For clarity, a very simple 
cache coherence protocol is chosen for the dual IDT79R3000 
multiprocessor system and is described in detail below (more 
sophisticated and efficient schemes are described in [4], [5], [6] , 
[7]&[8]). 
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Figure 3. Processor Interface to the Snoop Control Logic 



CACHE COHERENCE PROTOCOL 

Each snoop cache maintains a directory of the current entries in 
the local data cache, (i. e. it contains the tags of all the current 
entries in the local data cache). Its primary function is to monitor 
the external memory bus for an address match. In addition, the 
snoop cache maintains state information for each data cache line. 
A cache (tag) line can be in one of three states: private, shared or 
invalid. Data that is exclusive to the processor is marked private, 
data that is common to the processors is marked shared and data 
that is Inconsistent is marked invalid. The snoop cache is updated 
concurrently with the data cache. Whenever processor 1 modifies 
or writes a line that is marked shared in its local cache, its snoop 
control logic signals processor 2 that a write to a shared line has 
occurred. The snoop control logic of processor 2 then interrogates 
its snoop cache to determine whether a copy of the modified data 
is present in the local data cache. If a copy is present, it is 
invalidated using the MP request and MP invalidate signals as 
shown in the Figure 2 and the tag line in the snoop cache of 
processor 2 is marked invalid. The snoop control logic of 



processor 2 sends an acknowledge signal to processor 1 which 
then proceeds to complete its write operation to the shared 
location, i.e. writes into the data cache as well as into the write 
buffer. It must be noted that the data value in the write buffer must 
be retired to the main memory before the write operation can be 
completed. This prevents possible data inconsistencies that may 
arise by processor 2 trying to read that particular main memory 
location before it is updated. This cache coherence protocol is also 
known as cross-interrogation. Note that this protocol is applicable 
only to cache lines that are marked shared, while writes to cache 
lines marked private are performed at the processor speed. In the 
event of simultaneous writes to the same shared cache line by both 
the processors, only one of the processors will successfully 
acquire the external bus (determined by the bus arbitration logic) 
to issue a cross-interrogation signal to the other processor. The 
write operation of the processor that did not acquire the external 
bus will result in a write miss. Figure 3 shows a typical processor 
interface to the snoop cache and control logic in more detail, and is 
also described below. 
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Figure 4. Cache Invalidation Timing Diagram 



DYNAMIC CACHE COHERENCY CHECK 
MECHANISM 

The signals at the snoop logic - processor interface include the 
MP request, MP invalidate, processor latch enable, invalidate 
latch enable and the invalidate address (address of the cache 
location to be invalidated). The snoop logic receives a cross- 
interrogation signal from the other processor when a write is 
performed to a shared cache line. It then searches its tags for an 
address match. If a match occurs, the address is captured in the 
invalidate address register which is clocked by SysOut*, as shown 
in the Figure 3. The CpCond(3) input (MP request signal) of the 
IDT79R3000 is then asserted, causing the 79R3000 to enter into a 
MP stall. As there is no cache activity on the first cycle of an MP 
stall, the processor latch enable signal is deasserted and the 
Invalidate latch enable is asserted in order to present the invalidate 
address to the data cache. After the first stall cycle, the CPU will 



issue DRd* pulses during every phase 2 and DCIk (connected to 
the transparent latches) during every phase 1, this lasts until the 
end of the stall or until one cycle after the assertion of CpCond(2). 
This permits the snoop logic to read the data cache (Data and Tag 
values can be sampled by the falling edge of SysOut*) in order to 
determine whether an invalidation is to be performed. If the cache 
location is to be invalidated, the MP invalidate signal (connected to 
the CpCond(2) input of the 79R3000) is asserted. Invalidation 
occurs by the assertion of Dwr* during phase 2 of the stall cycle 
with an arbitrary invalid tag and arbitrary data value driven onto the 
Tag and Data buses. If CpCond(2) is deasserted while CpCond(3) 
is still asserted, the processor will return to issuing DRd* pulses to 
enable data cache reads. The cycle after CpCond(3) is deasserted 
contains no cache activity. This cycle is used to re-enable the 
processor's transparent latch and disable the invalidate 
transparent latch. A detailed timing diagram of a snapshot of the 
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cache invalidation process is shown in Figure 4. This is a modified 
version of the timing diagram shown in [11]. Note that Figure 4 
shows the minimal timing required. CpCond{2) is asserted two 
cycles after CpCond(3) is asserted and before the first Drd*. This 
Implies that the data location Is invalidated irrespective of the value 
being read. The symbol "cD" denotes that the cache drives the 
data and tag buses when CpCond(3) is asserted. The symbol "pD" 
denotes that the processor drives the data and tag buses when 
CpCond{2) is asserted. The snoop control logic, at this stage, must 
mark the tag line in its snoop cache as invalid and send an 
acknowledge signal to the other processor. This indicates that the 
cache invalidation is complete. If desired, more sophisticated and 
efficient invalidation schemes, such as techniques for block 
invalidation, could be implemented. 

SECONDARY CACHE SCHEME 

The cache-main memory interface described above could be 
made more efficient by using a system of multi-level caches [9], 
[12], to provide additional memory bandwidth. For instance, a 
secondary cache that is four times the size of the first level or 
primary cache could be implemented. The secondary cache is a 
superset of the primary cache and also includes state information 
to maintain cache coherency. The cache update policy is typically 
write-through, from the primary to the secondary cache and 
write-back from the secondary cache to main memory. Since the 
primary cache is always a subset of the secondary cache, 
consistent data is guaranteed. This type of multi-level cache 
organization is implemented in the 4D-MP Graphics 
Superworkstation [3] made by Silicon Graphics. 

CONCLUSION 

Maintaining cache coherency is vital in shared memory 
multiprocessors. The implementation of the cache- main memory 
interface and the cache coherency protocol are critical issues. The 
IDT79R3000 RISC processor provides features that facilitate the 
implementation of cache coherence check mechanisms with 
minimum hardware and is well suited to be used in a shared 
memory multiprocessor environment. 
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INTRODUCTION 

The design of microprocessor systems, today, requires an 
extensive knowledge of the principles of cache controller and 
cache memory design— for it is the cache that enables the 
microprocessor to achieve its maximum throughput. For example, 
the Intel 25MHz 80386 (using main memory DRAMs with a cycle 
time of 250ns), without a cache, is rated at 2 MIPs (peak). However, 
with a well designed cache, the system performance can reach 
12.5 MIPs (peak). Similarly, for the Motorola 68030, the 
performance can be increased from 2 MIPs to 10 MIPs (again with 
250ns DRAMs as the main memory element). 

Besides increasing the throughput of a microprocessor system, 
the inclusion of a cache decreases the system bus traffic, making it 
an ideal element for use in the design of multiprocessing and 
multi-master based systems. A well designed cache for coherent 
multiprocessing and multi-master systems. 

Central to a cache design, is the coherency architecture 
employed. This application note discusses the design of a unique 
cache controller which uses two cache tags to achieve coherency. 
This dual cache tag design for the 80386 microprocessor offers 
greater speed than the more common time multiplexed cache tag 
design in addition to simplifying the system bus interface and 
timing requirements. 

CACHE DEFINITION AND OPERATION 

A cache may be defined as a high speed memory element that 
serves as a high speed memory buffer between slower main 
memory and the microprocessor. The design of the cache is such 
that it has an effective cycle time that is less than the cycle time of 
main memory. This, of course, is because the design of the cache 
dictates that the data or code needed most often is usually in the 
cache memory. 

The cache memory can not be too large in size because of cost 
and board space considerations. The main memory will therefore 
be divided into pages equal in size to the cache memory size. The 
size of a page will depend on the total size of the cache and the 
degree of associativity of the cache implementation. 

The general operation of a cache based system can be 
understood by examining its interaction with the microprocessor 
and main memory during program execution. When a 
microprocessor issues a read instruction, the microprocessor's 
address's page field is compared against the page address stored 
in the cache tag. If the cache tag page address matches the 
microprocessor address's page field, a hit occurs, and the 
microprocessor reads the associated data from the data cache 
SRAM. On the other hand, if the microprocessor page address is 
not in the cache tag a cache miss occurs. In the latter case, the 
microprocessor will retrieve the data from main memory and 
update the cache memory and cache tag with the required main 
memory address and data i.e. a cache read miss cycle. 

CACHE ARCHITECTURE OVERVIEW 

A cache system consists of a cache memory which may be 
divided into two parts; the dictionary or cache tag (a cache tag 
SRAM) and the cache memory (a data SRAM). The cache tag 



stores the main memory page addresses of the data that is stored 
in the cache memory. Besides the cache tag and cache memory, a 
complete cache system for a microprocessor incorporates; a 
cache controller to instigate and respond to local and system bus 
states; system and local bus control logic to interface to external 
system bus masters and the local microprocessor; coherency 
logic to assure system coherency in multi-master based systems. 
Faster caches include a write buffer to allow for zero wait state 
posted writes. 

CACHE TIMING PARAMETERS 

When designing a cache system using cache tag and data 
cache SRAMs, you have to consider the cycle time of the 
microprocessor used, the match time of the cache tag and the 
access time of the data cache SRAM. For the Intel 80386 (25MHz 
version), the cycle time is 40ns. This allows nearly 80ns for the 
cache tag address to be compared against the microprocessor 
address and the data cache SRAM to be accessed (a minimum of 
two cycles are required for the read instruction). IDT's cache tag 
SRAMs and data cache SRAMs can be used to meet the timing 
requirements of most microprocessors. The IDT7174 8K x 8 cache 
Tag SRAM features a match time of 20ns (maximum) while IDT's 
7164 8K x 8 has a cycle time of 20ns (maximum). When both the 
cache memory and cache tag are accessed simultaneously, valid 
data can be placed onto the microprocessor address bus in nearly 
20ns (address to match time of the cache tag (20ns) is equal to the 
access time of the cache memory (20ns) in the above). Here, the 
controller will start the cycle as if the data is in the cache memory, if 
later during the cycle it was determined that the data is missing 
from the cache, the controller will float the l/Os of the cache 
memory and accesses the main memory. 

EFFECTIVE CYCLE TIME 

The effective cycle time of a microprocessor based system is 
the average amount of time that is required to access memory. For 
a system without a cache, the effective cycle time is equal to the 
cycle time of main memory (today's 1Mbit DRAMs feature cycle 
times between 100 and 400ns). However, for a microprocessor 
system based on a cache, the effective cycle time is a function of 
the cycle time of main memory, the cycle time of the cache and the 
hit ratio of the cache, i.e. : 



Uff = hfcache + ( 1_h ) Win 



teff 


Effective Cycle Time 


h 


Hit Ratio 


1-h = 


Miss Ratio 


tmaln — 


Main Memory Cycle Time 


tcache = 


Cache Cycle Time 



where 



A normalized graph showing the effective cycle time for a 
varying hit rate with a constant main memory cycle time of 200ns 
on a cache that allows zero wait states operation, is given in Figure 
1. From the graph, it can be seen how dramatically the hit rate 
affects the effective cycle time of the system e.g. for a decrease in 
the hit rate from 99% to 89%, the effective cycle time of the cache 
will almost double. 
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CACHE ASSOCIATIVITY 

Associativity, the number of unique cache memory banks of a 
cache design, is fundamental to the design of a cache system. The 
associativity determines the cache architecture, affects, to a 
degree, the overall performance of the system, plays a role in the 
selection of the replacement algorithm (pertains to the method 
used to update the cache memory), and indirectly sets the page 
size. 

Associativity and Cache Architecture 

After the designer decides on a cache memory size, he or she 
must then decide on the associativity so as to obtain the optimized 
cost/performance ratio. The architecture of the cache memory is 
dictated by its associativity. For example, if the designer selected a 
cache memory size of 32Kbytes, the direct mapped cache 
memory will be one 8K bank of 32 bit words. A 32Kbytes two-way 
set cache will have two 4K banks of 32 bit words. Finally a 32Kbytes 
four way set design will have four 2K banks of 32 bit words. 

Associativity and Page Size 

Because of the different architectures for caches of different 
associativity, the page size for a given sized cache will vary with the 
degree of associativity. For the direct mapped 32Kbytes cache, 
given above, the page size will be 8K doublewords. Similarly, the 
two-way set associative design will have a page size of 4K 
doublewords and the four-way set associative will have a page size 
of 2K doublewords. Since the size of the page is smal ler for caches 
of higher degrees of associativity, the number of main memory 
pages will also vary with associativity (See Figure 3). 

Associativity and Mapping Cache To Main Memory 

The 80386's 32-bit address field to be viewed as two fields, a 
page field (given by the tag) and a line offset field (See Figure 5). 
Since the page size of main memory is dictated by the size of the 
cache a direct mapped cache with a cache memory size of 
32Kbytes will have a main memory page size of 32Kbytes (or 8K 
32-Bit words). Since the page size of main memory is the same size 
as the cache memory, every address in cache memory directly 
maps to the associated line in a page of memory i.e. line 5 of the 
cache maps to line 5 of the main memory page (Figure 2). In this 
example we will use a line length of 8 bytes. The address 17635 



matches the tag 1763X, X refers to an octal digit from to 7. The 
data associated with the tag 1763X have addresses from 17630 to 
17637. Therefore the address 17635 refers to the sixth element in 
that line. The corresponding data is 72. 
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Figure 2. Mapping to Main Memory 

Since the page size is affected by the associativity of the cache, 
the addressing scheme for fixed sizeJcaches of different 
associativity will also be affected. As shown in Figure 3, the page 
field for a direct mapped cache is 17 bits while the line offset field is 
13 bits. This contrasts to a four way set which has a page field of 
19 bits and a line offset field of 1 1 bits. 

The addressing scheme for a cache based on the Intel 80386 is 
also determined by the size of the cache. If the cache size is 
32Kbytes (8K x 32) the 13 LSBs of the 80386 microprocessor 
address bus will be needed to address each four byte line in the 
cache. This leaves 17 bits to define the number of pages in main 
memory i.e. 217 = 128K pages. In summary, an 8K doubleword 
cache divides main memory into 128K pages of 8K doublewords 
each. 
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ADDRESS BUS OF THE 80386 MICROPROCESSOR 
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Figure 3. Associativity, Architecture, Addressing, and Page Size for a fixed size cache. In the Implementation that follows the cache size is 32 
KBytes. Figure 3 shows how the address bus of the 80386 should be divided for different associativity of the same size cache (32 KBytes). 
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Figure 4A. Direct Memory Mapped representation of a 32 KBytes Cache 
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Figure 4B. Two-Way Set Associative Memory Map for a cache with a total size of 32 KBytes 



The operation of comparison for the cache tag, for the latter 
example, uses the 13 LSBs of the microprocessor address bus to 
address the cache tag and compares this accessed address to the 
17 MSBs of the microprocessor address bus (Figure 5). 
Additionally, the valid bit(s) is(are) also examined. If a match 
occurs the cache memory is enabled and the microprocessor 
reads the data from cache memory. 

Byte Enable Bits 
AD 0-1 



17-Bit Page Field Addresses 
2 17 Pages i.e.128K Pages 



13-Bit Line Field 
2 13 Doublewords 



^ 



I I I M I I I I I I I I I M I I I M I I I I I I I I I I 
|^ AD 31-15 ►]-* AD 2-14 ►] 

Figure 5. Local Address Bus For 80386 Direct Mapped Design 

Performance as a Function of Associativity 

The differences in the architectural structure of caches of 
different associativity results in different performance levels for 
equivalent program. If one examines the direct mapped 
architecture, one will notice that it will not permit more than one 
page/line offset conflict in its cache i.e. page 1/line 2 and page 



2/line 2 can not coexist in cache memory. For a two-way set, one 
will notice that the design will not permit more than two page/offset 
line conflicts i.e. page 1/line 2 and page 2/line 2 can exist in the 
cache concurrently, but page 1/line 2, page 2/line 2 and page 
3/line 2 can ngt Similarly, a four way set will not permit more than 
4 page/line offset conflicts. 

Thrashing 

Because of the existence of page/line offset conflicts, certain 
programs may result in a situation coined as thrashing— which 
results in a significant increase in the miss rate. As an example of a 
program which results in thrashing, consider a direct mapped 
cache design where the microprocessor must process two lines of 
code in a repetitive loop e.g. the microprocessor must first read the 
code on page 2/line 1 , then read the code on page 3/line 1 and then 
go back and read the code on page 2/line 1 . For a direct mapped 
design, such a code structure (or trace) will result in consecutive 
misses. 

Although thrashing occurs most often in direct mapped 
systems, it can also occur in two-way set or four way set designs. 
This, of course, is due to the fact that the number of page/line offset 
conflicts supported by these designs is also limited. 

In this example a smaller line size in a direct mapped cache 
reduces thrashing more than the more common approach of a 
bigger line size in a two way set associative cache. 



EH 
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REPLACEMENT ALGORITHMS 

Replacement algorithms for caches pertain to the method used 
to update the cache memory. The replacement algorithm is 
important in that it will affect the hit rate of the system which in turn 
alters the effective cycle time of the system (and hence the MlPs 
rating) Replacement algorithms, are designed such that the cache 
is updated with data or code that will be most frequently used by 
the microprocessor. Conversely, replacement algorithms are also 
designed to delete data or code that is least frequently used. 

There are several types of replacement algorithms used for 
caches. Three of these are the least recently used (LRU) algorithm, 
the First In First Out (FIFO) algorithm and the random replacement 
algorithm. The least recently used algorithm, on a cache read miss, 
replaces the data/code in the cache that in relation to the other 
code/data was not used last. The random replacement algorithm 
replaces data/code in the cache by random selection. Finally, the 
FIFO algorithm replaces data that entered the cache first i.e. the 
oldest data in the cache. 

The associativity of the cache, i.e. direct mapped, two-way set, 
or four way set, often dictates the replacement algorithm chosen. 
For direct mapped caches, for example, there is no need to 
consider a replacement algorithm. This is because the direct 
mapped hardware design requires that the cache be updated, on a 
miss, with the corresponding page/line address from main 
memory. 

For the two-way set cache, because of its design, one has the 
option, on a cache miss, to update either of two cache addresses 
(in one of the two ways). The LRU algorithm is often used here 
because it only requires one memory bit in the cache tag to 
determine which way of the cache was accessed last. On a cache 
miss, the LRU bit is checked, and, for example, if it is set, the data in 
way 1 is replaced. On the other hand, if it is reset, the data in way 
2 is updated. 

For caches with associativity greater than or equal to 4, a 
random replacement algorithm is often used. This is because it 
offers a hit rate comparable to that of other algorithms and requires 
a pseudorandom number generator to implement. 

LINE SIZE SELECTION 

Line size is a term used in cache design that refers to the unit of 
transfer (in Bytes) between the cache and main memory. For the 
majority of 32-bit systems, the line size is often chosen to be 4 bytes 
A line size of 4 bytes simplifies controller logic and problems 
associated with byte boundaries. The line size, however, has an 
affect on the overall performance of a system. As one increases the 
line size, the effective hit rate of the system goes up (for a fixed size 
cache) which increases the overall MIPs performance of the 
system. On the other hand, a larger line size will result in an 
increase in the amount of system bus traffic. Which is, of course, 
due to the greater number of bytes transferred on a cache miss. 

Depending on the type of system design, the size of the line 
chosen will affect the overall system performance. For 
multiprocessing systems, where it is desirable to keep system bus 
traffic to a minimum, a small line size is often opted for. 

Table 1 illustrates the affect of line size for different size caches 
on the overall system throughput, where "a" is the marginal transfer 
time per byte and "b" is the overhead per miss. 



Cache Size 


a = 15 ns/ byte 


a = 15ns/byte 




(bytes) 


b = 360ns 


b = 160ns 


b = 600ns 


32 


4-16 


4-8 


8-16 


64 


8-16 


4-16 


8-32 


128 


8-16 


4-16 


8-32 


256 


8-32 


8-16 


16-32 


512 


8-32 


8-16 


16-64 


1024 


8-32 


8-16 


16-64 


2048 


16-32 


8-32 


16-128 


4096 


16-64 


8-32 


32 - 128 


8192 


16-64 


8-64 


>= 64 


16384 


16-128 


8-128 


>= 64 


32768 


16 - 128 


8-128 


>= 64 



Table 1. Optimized Line Size vs. Cache Size and Delays. This table 
was taken from A. Smith's paper on cache memories. 

COHERENCY- 
DEFINITION AND COMPONENTS OF 

Coherency is defined as the capability of cache memory to 
replicate in real time the current contents of main memory. Cache 
coherency is necessary in all cache based microprocessor 
designs where an external device can control the bus and write to 
main memory. If a system has a DMA device, more than one 
microprocessor, or memory mapped I/O devices, coherency logic 
must be considered. 

WRITE COHERENCY HARDWARE 

Write operations require special considerations in cache 
design. For a microprocessor write operation to main memory, in 
order to maintain local cache and main memory coherency, the 
local cache memory must be updated along with main memory. 

In order to ensure write coherency, there are a number of 
hardware techniques. The three most popular design techniques 
are the copy-back, write-through, and buffered write through 
schemes. Each of these techniques offers different advantages. 
The copy-back and buffered write through schemes feature 
increased system throughput. On the other hand, the write-through 
scheme offers minimized support logic. 

For a write-through based cache design, every time the 
microprocessor write occurs the code/data is written 
simultaneously to the cache and main memory. Because of the fact 
that main memory is slower than cache memory, the time to 
implement a write is governed by the cycle time of main memory. 
This, of course, puts a limitation on the effective cycle time of a 
cache system based on a write through scheme. 

A hardware modification to the write-through design that allows 
for a reduction in the effective cycle time is a high speed buffer. 
This design, often referred to as a buffered write-through or posted 
write, improves the performance by allowing the microprocessor to 
operate out of the cache, at cache speeds, after a microprocessor 
write operation. This is in direct contrast to the write-through which 
requires that the microprocessor wait for the completion of the 
main memory write cycle. In a buffered write-through cache 
system, when a write occurs, the cache and buffer are updated with 
the write data, allowing the microprocessor to read from the cache 
again. During this time, the buffered write-through logic takes 
control of the system bus and updates main memory by 
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downloading the file buffer. Adding a buffer, of course, increases 
the number of components for the cache module. 

A copy back system operates on the use of a dirty bit that is 
stored along with the cache tag address. For a copy-back scheme, 
when a cache write hit occurs, the associated dirty bit is set which 
indicates that the data in the cache is no longer coherent with main 
memory. When another bus master requests control of the bus, 
before releasing the bus, the cache controller will update all the 
locations in the main memory that are not coherent with the content 
of the cache memory as a result of cache write hits. A cache write 
miss will occur when the microprocessor attempts to write to a 
location that was not cached earlier. 

The disadvantage of a copy-back system becomes apparent in 
the design of multiprocessor and multi-master based systems. In 
these systems, any external read from main memory requires that 
all caches in the system be checked to see if the dirty bit has been 
set for each address written. If the dirty bit has been set, the 
associated data entry in the cache must be downloaded to main 
memory before an external device accesses that address. 

Although, the buffered write through has a somewhat lower 
performance than a copy-back (because of main memory traffic 
during write misses), write-through and buffered write through are 
often preferred to use in multiprocessing systems. This is because, 
as mentioned above, there are a number of coherency issues that 
must be dealt with for a copy-back scheme. 

COHERENCY LOGIC- 

FOR DMA AND MULTIPROCESSOR SYSTEMS 

In order to maintain coherency for multiprocessing and DMA 
applications, a cache design needs to be able to monitor the 
system bus for external device writes to main memory. If a write to 
main memory occurs from an external device, it Is necessary to 
inform the cache memory of the address written to so that the 
cache controller can decide whether or not to invalidate the cache 
memory contents (either by flushing the entire cache or by clearing 
the associated valid bit of the entry). 

Architectures for Cache Coherency 

There are two common architectures used to achieve 

coherency in microprocessor based systems; a time-multiplexed 

cache tag architecture and a dual cache tag architecture. For the 

multiplexed cache tag architecture, the cache is time multiplexed 

I between the system address bus and the local address bus. This 

permits the controller to check if the system address location 

I written to is in the cache memory. For the dual cache tag system, 

I one cache tag is used to monitor the local address bus and another 

cache tag (the SNOOP tag) is dedicated solely to monitoring the 

system address bus. 

Dual Cache Tag vs. Time-Multiplexed Cache Tag 
Architecture 

The advantages of a dual cache tag system over a 
time-multiplexed cache system are seen when one examines the 
timing requirements of the two, i.e. the dual cache tag design can 
work with a much shorter microprocessor cycle time. The 
time-multiplexed scheme uses the same physical tag memory to 
tag the addresses present in the cache memory (tag) and checks 
the main memory's address bus activity (SNOOP). When the 
processor requests data of any address, the page field of its 
address bus is compared against the one stored in the tag 
memory, if they match a hit occurs else a miss is issued. The 
remaining part of the cycle, the tag memory acts as a SNOOP 
memory i.e. it monitors the main memory's address bus activity for 
any write to an address with a matching page field. In the latter case 



a SNOOP hit is issued and the controller could either invalidate that 
particular entry or flush the content of the entire cache. 

As can be seen from the above, the time-multiplexed scheme 
requires two sequential cache tag comparisons, i.e. the CPU 
address bus is compared against the contents of the cache tag and 
then the system bus is compared against the contents of the cache 
tag. This, of course, results in a delay time equal to the time it takes 
to perform two accesses to cache tag memory plus the time it takes 
to multiplex between the system bus and the CPU bus. 

The dual cache tag scheme when compared to the 
time-multiplexed scheme permits a significant reduction in the 
microprocessor cycle time. This is because, as opposed to the 
time-multiplexed scheme, the dual cache tag scheme allows for 
the system bus address tags (SNOOP tag) and the CPU address 
bus tag (cache tag) to function at the same time. On the instigation 
of a system bus transfer, the system address bus page field (or tag) 
is compared against the page field stored in the SNOOP tag. At the 
same time, the CPU bus page field is compared against the page 
field stored in the CPU bus cache tag. If the SNOOP tag page 
address does not match the system bus page address, the 
controller continues onto its next cycle. If, on the other hand, the 
SNOOP tag did match the system address page field, the 
associated valid bit of both cache tags are cleared or both cache 
tags will be reset. 

This means, of course, that the microprocessor cycle time 
required for the dual cache scheme (equal to the time it takes to 
perform one cache tag access and comparison) is less than 
one-half of that required by the time multiplexed scheme (equal to 
the time it takes to perform two cache tag accesses and 
comparisons). 

Implementing a Dual Cache Coherency 
Architecture 

For implementing a dual cache coherency system, IDT7174's 
cache tag SRAMs can be used to form both the microprocessor 
cache tag block and the system bus cache tag block (SNOOP 
tag)— as shown in Figure 7. For a dual cache based system, the 
SNOOP memory is always identical to the microprocessor cache 
memory. This is accomplished by writing the same information at 
the same time to both system (SNOOP) and CPU cache tag 
memories. The operation of the dual cache is such that when 
another bus master has control of the system bus and writes data to 
a previously cached address in main memory, a SNOOP hit 
occurs. A SNOOP hit will result in the controller either invalidating a 
particular entry in both cache tags or flushing all the entries in both 
cache tags. 

DESIGNING A CACHE TAG UNIT 

In order to optimize cache design, the IDT7174 may be used 
(Figure 6). This Cache Tag SRAM (8K x 8) has built-in features that 
help and simplify cache tag design. These include a match output, 
a reset input, CEMOS™ technology, and three state I/O. The 
match output is high whenever the address stored in the IDT7174, 
accessed by the address pins, matches the address at the I/O pins. 
The tag is addressed by pins A0-A12 and the tag is compared to 
the stored tag on the I/O pins via an internal comparator- if they 
match, the match output goes high. For cache design 
appl ications, the match output drives the cache controller which in 
case of a match (hit) places the data contents of the cache memory 
on the microprocessor data bus. The reset input (active low) allows 
the entire contents of the cache tag memory to be cleared which 
permits reset on system power up and the cache to be flushed (for 
coherency applications). 
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Figure 6. The IDT7174 8K x 8 Cache Tag SRAM 



The IDT7174 features an address to match time of 20ns, making 
it suitable for applications up to 40MHz along with fast SRAMs to 
build the cache memory for two-cycle machines such as the Intel 
80386). It is also cascadable in depth and width which allows 
caches to be easily designed for a variety of different 
microprocessor address bus widths. 

Figure 7 illustrates a cache tag SRAM comprised of three 
IDT7174's organized as IDT8192 23-bit words. If used in a 
microprocessor based system, main memory would be divided 
into 8 Million pages. The lower address bits specify the line offset in 

LOWER ADDRESS BITS 



the cache where the lower page address tag is stored. The 23 bit 
page address (within the cache tag SRAM) accessed by the 13 
lower microprocessor address bus bits is compared against the 
23-Bit microprocessor page address. If there is a match from all 
three, the wired AND match output will go high indicating that the 
needed data is in the cache memory. 

I/O 8 of the last IDT7174 is the cache data valid bit. This bit is 
used to indicate that the data in the cache is valid. On power up or a 
cache flush the valid bit is very useful. 
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Figure 7. A Cache Tag Unit 
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A CACHE CONTROLLER AND MEMORY MODULE 
FOR THE 80386 

For the design of a cache controller, one must become familiar 
with the microprocessor that is being used, its interface and 
signaling requirements. As well, one must decide on the cache's 
associativity, depth, configuration and ensure that all critical 
microprocessor and system timing requirements are met. The 
design of the cache controller must then be considered to allow for 
functions such as coherency, bus arbitration, and state machine 
sequencing (to control the interface to the system bus and the 
microprocessor). 

For the design that follows, an 80386 microprocessor is used 
(25MHz Version) which incorporates a dual cache tag coherency 
architecture. 



80386 Microprocessor Cache Considerations 

In the following processor description and cache system 
implementation, when a "#" sign follows the name of a signal it 
indicates that this signal is active low, if there is no "#" sign at the 
end of a signal name, it means that it is an active high signal. 

The 80386 microprocessor from Intel is the current mainstay of 
both the PC market and low end workstation market. The 80386 is 
currently used in the leading edge IBM PCs, Compaq's 
microcomputer and in Sun's new multitasking workstation. 

The 80386 (Figure 8) is based on low power CMOS technology 
and comes in 16MHz, 20MHz, and 25MHz versions. 

As illustrated in Figure 8, the 80386 has an effective 32 bit 
address bus giving an address space of 4 Gigabytes. The address 
bus consists of address lines A2-A31 and four byte enable lines 
BE0#-BE3#. The byte enable signals allow the 80386 to address 
one or an adjacent combination of the 4 bytes contained in the 
80386'S 32-bit word. 















CLK2 ^ 


80386 
PROCESSOR 




\ 






ADDRESS BUS ^ 


A2-A31 




ZX ULUUK 


\ 

ATA BUS \ 

ADS# 




«« (D0-D31 < / D 


BE3# 




32-BIT 


BE2# 






BYTE 
ENABLES 


ADDRESS 


BE1# 






BE0# 


W 

fete 






/ *+- 


W/R# 


ftte 




BUS 
CONTROL 


^~ 


NA# ^ 


D/C# 








w 
BS16# ^ 


M/IO# 




BUS CYCLE 
DEFINITION 


READY# ^ 


LOCK# 








/ 


HOLD w 


^ PEREC# 


w 




BUS 
ARBITRATION 




HLDA 


^ BUSY* 






COPROCESSOR 




/ 


INTR ^ 


^ ERROR# 




SIGNALLING 




^ 




/ 


INTERRUPTS 


NMI 




RESET ^ 






\ 


w 





Figure 8. The 80386 Microprocessor 



80386 Microprocessor Signals 

The 80386 microprocessor signals can be divided into bus 
cycle definition signals, bus control signals, bus arbitration 
signals, and interrupt signals. The bus cycle definition signals 
define attributes and conditions of the current bus cycle in 
progress, e.g. memory read or I/O write. The bus control signals, 
on the other hand, control the operation of either the bus or 
microprocessor, e.g. inform the microprocessor of the completion 
of a cycle or the transfer of a 1 6 bit word. Bus arbitration signals are 
used to arbitrate the control of the bus by competing bus masters, 
e.g. HOLD and HOLD Acknowledge. Finally, interrupt signals are 
used to interrupt the current process of the microprocessor so that 
another process may be executed, e.g. NMI#. 



80386 Bus Cycle Definition Signals 

Lock# (Lock) indicates that the current microprocessor cycle 

under execution can not be interrupted i.e. by an interrupt signal. 

W/R# (Write or Read) signals whether or not the microprocessor is 

in a read cycle or write cycle. 

M/IO# (Memory or I/O Cycle) indicates whether or not the cycle is 

a memory access or I/O access. 

D/C# (Data or Control Cycle) signals whether or not the current bus 

cycle is a data or control cycle. 
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80386 Bus Control Signals 

ADS# (Address Status) is an address status signal which indicates 

that the address issued by the microprocessor is valid and ready 

for sampling. 

READY* is an Input to the microprocessor that indicates the end of 

the current bus cycle. 

NA# (Next Address) is an input to the microprocessor that is used 

to instigate the high-speed pipeline mode. 

BS#1 6 (Bus Size 16) is an input to the microprocessor that informs 

the microprocessor that 16-Bit data is to be transferred 

Interrupt and Interface Signals 

CLK2 is the microprocessor clock input provided by a crystal 

(twice the microprocessor clock frequency). This signal Is divided 

by two inside the microprocessor. 

RESET is an input to the microprocessor that forces the 80386 to a 

known state. 

T1 T2 



Bus Arbitration Signals 

HOLD is an input signal to the 80386 that requests that the 80386 
relinquish control of either the local bus or system bus so that an 
external master can take control of the bus. 
HLDA (Hold Acknowledge) Is an output from the microprocessor 
that signals to an external bus master that it has received and 
acknowledged a HOLD signal and has released the bus. 

Microprocessor Cycles 

Figure 9 illustrates the basic timing for a microprocessor cycle. 
CLK2 serves as the timing reference for the microprocessor bus 
cycles. This signal is divided by two to form the internal CLK signal 
(for a 25MHz 80386, CLK2 would be 50MHz and CLK would be 
25MHz). The bus cycle of the microprocessor consists of two bus 
states, T1 and T2, which are further subdivided into two phases 
each, 01 and 02. 



T2 



j <h ; 4>2 ! 4>i : §2 \ <h ; 4>2 ! <t>i ; <t>2 ! $1 : 



CLK 



ADS# 



READY# 



ir~u 



ur 




Figure 9. Basic Timing Waveform for 80386 2 State Cycle 



The Intel 80386 requires a minimum of two 25MHz cycles to 
complete any instruction. TTie start of a microprocessor cycle is 
characterized by ADS# going low which indicates that there is a 
valid address on the microprocessor bus. At the end of bus state 
T2, the microprocessor checks the READY# input to see if the 
cycle is finished. If READY# is low, it means that the current cycle is 
completed which allows the microprocessor to start a new bus 
cycle. On the other hand, if READY# is high at the end of T2, the 



processor will stay in theT2 bus state until it sees a low level on the 
READY input. For this condition, all added T2 bus states are called 
wait states (Figure 10). In cache design, for a miss, the READY 
input remains high until data is returned from main memory. If there 
is no pending action required by the microprocessor after T2, the 
microprocessor will enter in an idle state, Ti (ADS# will remain 
high-Figure 11). 
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Figure 1 0. An 80386 Bus Cycle With 2 Walt States 
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Figure 11. An 80386 Cycle Followed By Two Idle States 



When designing a cache system with the 80386 
microprocessor, it is important to remember that the only time 
when the microprocessor probes the READY# input is at the end of 
T2. The rest of the time, the processor ignores the logic state of the 
READY# input. 

Another bus cycle that is important in the design of a controller 
for cache memory operation is the hold-hold acknowledge cycle 
(Figure 12). When another bus master (e.g. DMA Device) wants to 
take control over the bus, it asserts the HOLD signal that feeds the 



microprocessor. When the microprocessor sees the HOLD signal 
go high, it will finish the current bus cycle it is executing, float its 
data, control and address buses, and then issue a HLDA (hold 
acknowledge) signal to the external bus master. However, if the 
LOCK# pin is active on the microprocessor, a HOLD will not be 
acknowledged by the microprocessor. The lock signal effectively 
prevents any device from interrupting the microprocessor process 
in progress. 
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Figure 12. A Two Hold 80386 Cycle Followed By An Idle State 



State Diagram 

Figure 13 shows the state diagram for the 80386 operating In 
non-pipelined mode. After the microprocessor is first turned on, a 
RESET pulse will put the 80386 into a known state. When the 80386 
receives a RESET pulse, it will automatically fetch its first 
instruction from address 0FFFFFFF0H. Usually, at this address, 



there is an unconditional jump to the location where the bootstrap 
routine is located(the BIOS). 

For pipelined mode the NA# pin must be asserted. For a 
discussion of pipelined mode for the 80386 refer to the Intel 386 
Microprocessor Reference Manual. 




NOT READY 



Figure 13. State Diagram For The 80386 
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CACHE CONTROLLER DESIGN 

Cache Associativity, Depth, Page Size, and Line 
Size Selection 

One of the first considerations for the design of a cache 
controller is the selection of the cache memory. For this design, a 
direct mapped cache is selected with a cache size of 8K x 32. The 
8K data cache divides main memory into 128K pages of 8K 
doubtewords (a doubleword is 32 bits or 4 bytes). The line size 
selected for this cache design is 4 bytes. 

It should be recalled that for a direct mapped cache (Figure 2) 
every line in the cache will map to a corresponding line in a page 
(given by the tag) In main memory e.g.. line of the cache will 



always map to I ine of a main memory page (given by tag) . This, of 
course, means that It is Impossible to have more than one unique 
line address in a direct mapped cache e.g.. line 0/page 1 and line 
0/page 3 can never coexist in the cache. 

Cache Controller Hardware Overview 

Figure 14 illustrates the block diagram of the dual cache 
controller to be designed for the 25MHz version of the 80386. The 
design consists of; two cache tag SRAM blocks, one for the system 
bus and one for the CPU bus; three PALS used for the design of the 
cache controller state machine; a data cache SRAM block for the 
microprocessor; and a number of 74F logic blocks that serve as 
data/address/control logic and system bus drivers. 




m 



M/IO#. D/C#. W/R# 
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Figure 14. Block Diagram of the Complete Cache System 
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For the CPU cache tag, a 8K x 24 cache tag is used (Figure 28 
and 30) which is constructed from three 1DT7174 cache tag 
SRAMs. The system bus cache tag (SNOOP tag) is constructed 
exactly the same i.e. with three IDT7174's. 

For proper termination of a bus cycle, a 74F64 And Or Invert 
gate is used (Figure 31) to drive the READY input of the 80386. The 
74F64 is used in order to meet the critical timing requirements of 
the READY signal. 

The buffer network is built from nine IDT74FCT646's to form the 
address, data and control bus buffers. The IDT74FCT646 is a Fast 
CMOS Octal Transceiver Register with an 8-Bit A register and an 
8-bit B Register. The 646 block allows for the bidirectional transfer 
and temporary storage of 32 bits of data. The DIR (direction) pin is 
used to control the direction of data flow between the processor's 
data bus and the system's data bus (Figure 14). 

The system bus tag (SNOOP tag) monitors the addresses on the 
system's address bus when an externally controlled data transfer 
takes place (e.g. DMA) . If the SNOOP tag detects an address that is 
contained in the CPU cache tag (when BHLDA is active and when a 
write occurs), the entire content of both cache tags is flushed via 
the reset input of the IDT7174. 

SIGNAL DESCRIPTION 

• BA (2) - BA (31 ) are the 30 address pins that connect the system 
address bus to the cache module. These 30 pins form the BA 
bus or the board address bus. 

• BHOLD is an input to the cache module. BHOLD (bus hold) is 
asserted by system when another bus master wants to take 
control of the bus. BHOLD is active high. 

• BHLDA is an output from the cache module to the system. When 
Bhold is asserted by another bus master, the cache module 
responds by activating BHLDA (bus hold acknowledge), the 
other bus master is then granted control of the bus. 

• BRDY# is an input to the cache module. When the system 
asserts this pin, it indicates that the current memory cycle is 
complete. BRDY# is active low. 

• SBE0# - SBE3#are four output signals from the cache module. 
They are the individual byte enables for the memory. These four 
signals are active low. 

• BADS# is an output from the cache module to the system. When 
BADS# (board address status) is asserted, it indicates that the 
BA bus is stable. BADS# is active low. 

• BW/R# is an input to the cache module from the system. BW/R# 
(board write read) is used in the SNOOP function of the module 
and helps the device to detect when a write has occured to an 
active cache address. 

• RESET is an input to both the cache module and the 80386. The 
RESET signal comes from the system and is asserted for 8 or 
more CLK periods so that the processor and the cache module 
will be placed in a known reset state. The tags of the cache will 
be cleared. RESET is active high. 

• FLUSH is an input to the cache module. While FLUSH is 
asserted, it will cause the tags to clear. This pin is a 
"programmable reset". This signal is active high. 

• LRDY# is an input to the cache module. LRDY# is an indication 
to the module that a local bus cycle is complete. This signal is 
active low. 

• W/R# is an input to the cache module. When W/R# is high it 
indicates that the 80386 is executing a write cycle and when it is 
low it shows that the processor is executing a read cycle. 

• ADS# is an input to the cache module. This signal shows the 
status of the A bus. When ADS# is low it indicates that the 
address bits A (2) - A (31) are stable. This signal is active tow. 



The Microprocessor Interface 

The microprocessor interface consists of four byte enable pins. 
The bus cycle status pins i.e. D/C#, MI/0#, W/R#, clock and reset 
signals, the address status pin ADS#, and the four local control 
Signals FLUSH#, LRDY#, READY#, RESET, LBA#and NCA# (see 
Figure 15 for a complete description of the microprocessor and 
system interface pins). 

The NCA# input is for decoding non-cacheable addresses such 
as I/O memory space. The designer needs to design a decoder 
that recognizes non-cacheable addresses. The decoder output 
ties directly to the NCA# input. LBA# is used to indicate that the 
80386 is working with a local device (such as a coprocessor). 

System Bus Interface 

The system bus interface consists of the buffered data bus 
(BD0:31),the buffered address bus, (BA2:31), the bus byte enable 
signals (BBE0#-BBE3#), the system bus control signals (BM/IO#, 
BDC#, and BW/R#), and the system control signals of BRDY#, 
BHOLD, BADS# and BHLDA, It should be noted that the 80386 
equivalent front end signals of the controller module are prefixed 
by the letter B (For a complete listing of system bus interface 
signals, see Figure 15). 



• CLK is an input to the cache module. It is identical to the 80386 
clock. 

• A (2) - A (31) are the 30 address pins that connect the 80386 
address bus to the cache module. These 30 signals are the A 
bus. 

• BE0# - BE3# These four byte enable signals are outputs from 
the 80386 and are tied directly to the byte enable inputs of the 
cache module. 

• NCA#isan input to the cache module, while active it indicates to 
the device that the current address present on the address bus, 
A (2) - A (31), is a non cache-address. This signal is active low. 

• D/C# is an input to the cache module. D/C#, data-control, is 
used by the 80386 to indicate a data cycle or a control cycle. 
While low the processor is in a control cycle and while high in a 
data cycle. No cache operations are permitted in control cycles. 

• M/IO# is an input to the cache module, while low it indicates that 
the 80386 is addressing an I/O device and while high it indicates 
the processor is addressing memory. No cache operations are 
permitted for I/O devices. 

• LBA# is an input to the cache module, while active it indicates 
that the processor is accessing another device on the local bus, 
for example the 80387 coprocessor. Local bus addresses are 
not cache addresses. 

• DIR, DEN# are outputs from the cache module. These signals 
control the data bus buffers and the address bus buffers 
(external to the module). DIR determines the direction of the flow 
of the data bus buffers. DEN# is the enable signal and is used to 
turn on the bus drivers. 

• WLE is an output from the cache module to the data bus buffers 
and to the address bus buffers. WLE is used to latch write data 
into the write buffers. 

• SEL is an output from the cache module, it is used to select the 
latches in the data bus buffers and the address bus buffers. 

• D (0) - D (31) These 32 signals are the data bus connecting 
directly to the data bus of the 80386. They are also connected to 
the data bus buffers. 

• READY# is an output from the cache module. When asserted it 
indicates to the 80386 that the current cycle is finished. This 
signal is active low. 



Figure 15. Functional Cache Controller and 80386 Signal Descriptions 
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Timing Diagrams for the Cache Design 

Figures 16 through 26 illustrate the cache controller and 
memory module timing diagrams for a number of different bus 
cycles, namely cache read miss, cache read hit, write cache hit, 
write cache miss, read LBA, write LBA, read NCA, write NCA, 
BHOLD, and BHLDA. Figures 25 and 26 illustrate the cache tag 
and cache memory timing for both the cache and SNOOP tag. 

Cache Read Miss and Hit Cycles 

The cache read hit cycle, illustrated in Figure 16, begins by 
ADS# going low followed by the W/R# signal going low (to indicate 
a read). The controller responds by driving WE1# high. The WE#1 
signal which drives both the local bus cache tag and the SNOOP 
tag sets the two cache tags up for a read and compare operation. 
After the read and compare operation is complete, the MAT1 signal 
will be valid. At this point in time (at the beginning of bus state T2) 
the cache controller samples MAT1. If MAT1 is high, it indicates 
that the cache memory has valid data. The controller responds to 
this condition by sending its OE# signal low which in turn enables 
the output of the cache memory to drive the microprocessor data 
bus with its associated 32-bit data word. 

On the other hand, if MAT1 was low, the controller would 
respond by entering into a cache read miss cycle (as shown in 
Figure 17). This condition indicates that the address is not cached. 
For the cache read miss cycle, the cache controller drives the 
DEN# signal low which connects the local data bus to the system 
data bus. The control signals ADS# and W/R# are duplicated by 
BADS# and BW/R# which are placed on the system bus to allow 
main memory access. The system bus responds with the required 
data and then drives BRDY# low when done. During the main 
memory access, the controller updates the cache memory with the 
new data, the local bus cache tag and the SNOOP tag with the 
associated tag. After the controller receives the BRDY#signal from 
the system bus, it then drives READY# low which terminates the 
bus cycle. It should be noted here, that for the cache read miss, the 
READY# signal is held high an amount of time equal to the main 
memory cycle time. 

Cache Write Hit and Miss Cycles 

When the microprocessor writes data to memory it may enter 
into a write hit cycle or a write miss cycle (Figures 18 and 19). As 
with the cache read hit cycle, the beginning of the cycle is 
instigated by ADS# going low, but with W/R# going high. This state 
results in the controller enabling the local and SNOOP cache tags 
for a read and compare operation. If MAT1 is returned high to the 
controller from this tag, a write hit has occurred which results in the 



controller enabling the cache memory fa a write operation (via the 
WE2# line). At this time the CPU data bus is written into the cache 
memory. 

For either a cache hit or miss cycle, the cache controller also 
drives the WLE line of the posted write latch such that the address 
and data bus contents are captured for the system bus. For a write 
miss, the controller exhibitssimilar timing as it does for the write hit. 
However, for a write miss, the cache controller will start writing to 
both cache and main memory as if it was handling a write hit cycle. 
If later during T2 it was determined that a miss had occured (via 
MAT1) then the new content of that cache location does not 
correspond to the tag address. The WINV# signal will be driven low 
to invalidate the corresponding tag in the cache tag and the 
SNOOP tag (see Figures 28 and 30). 

LBA and NCA Read and Miss Timings 

LBA and NCA both deal with special conditions. The LBA (local 
bus access) cycle occurs when another device is to be accessed 
on the local bus for a read or write operation. For the Intel 80386 this 
is most often a numerics coprocessor. In order to read data from a 
coprocessor on the local bus, (Figure 20), the LBA input to the 
cache controller is activated. The cache controller then disables 
the cache memory (via WE2# and OE2#) the tag and the SNOOP 
memory (via WE1#). The local ready signal (LRDY) is sent from the 
coprocessor to the controller indicating the end of the LBA cycle. 

NCA (non-cacheable address) cycles are entered into 
whenever the NCA input to the cache controller is active. The NCA 
is usually employed to keep I/O data from entering the cache. An 
active NCA# input results in the controller disabling the cache 
memory, cache tag and the SNOOP tag. This, of course, keeps 
the undesired addresses from entering the cache. As noted in 
Figure 22, the NCA cycle has added wait states due to the fact that 
the speed of the I/O device is limited. The designer has also the 
option of mapping the address space in several sections and 
choosing what section of the address space will be cacheable. 
This is accomplished by connecting the NCA# input to the output 
of an appropriate decoder. During NCA# cycles the cache 
ensemble is totally transparent. 

Cache Memory and Cache Tag Timing 

Figures 25 and 26 illustrate the timing specifications for the 
cache memory, the cache tag and the SNOOP tag. The associated 
tables give the necessary memory timing delays for the 16MHz, 
20MHz and 25MHz versions of the 80386 microprocessor. As seen 
in the table, the READY# signal AC timing specification is met by 
use of an 74F64 AOI with a delay that is less than 6ns. 
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Figure 19. Write Miss Timing 
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Figure 22. Read Non-Cached Address© Timing 
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Figure 23. Write Non-Cached Addresse Timing 
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Figure 25. Cache Memory Timing 
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Figure 26. Cache Tag and SNOOP Timing 
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Top Level Diagram Description and Operation 

Figure 27 illustrates the top level diagram of the cache controller 
and memory module. The block CRAM is the cache memory, 
TRAM is the cache tag for the local bus, SNOOP is the cache tag for 



the system bus (SNOOP tag), and CTRL is a PAL based state 
machine which controls the timing and state sequences for 
interfacing to; the cache memory; the SNOOP and local cache 
tags; and the system and microprocessor buses. 



80386 BUS PINS 



A (2:14) 



D (0:311 



A (2:31) 



BEOf 



BE1# 



BE2# 



BE3» 



M/IO# 



W/R# 



ADSf 



READY# 



CLK 



RESET 



LBA# 



FLUSHf 



LRDY# 



NCAsf 



CONTROL 
INPUTS 



CRAM 



A (2:14) 
D (0:31) 



SBE0# 
SBE1# 
SBE2# 
SBE3# 
WE2# 
OE2# 




SNOOP 



BA (2:31) 

MAT2 

WE1# 

WINV# 

CLR# 



TRAM 



A (2:31) 



MAT1 
WE1# 
WINV# 
CLR# 
CE1# 



BE0# 
BE1# 
BE2# 
BE3# 

D/C# 

M/IO# 

W/R# 

ADS# 

READY# 

CLK 

RESET 



LBA# 
FLUSH# 
LRDY# 
NCA# 



CTRL 



SBE0# 
SBE1# 
SBE2# 
SBE3# 
BADS# 
WE1# 
WINV# 
WE2# 
OE2# 

BHLDA 

WLE 

SEL 

CLR# 

BRDY# 
MAT1 
MAT2 

BHOLD 

BW/R# 

DIR 

DEN# 

CE1# 



MEMORY CONTROL 

PINS 
SBE0# 



MAIN SYSTEM 
BUS PINS 



SBE1# 



WE1# 



WINV# 



CLR# 



M A T1 



WE1# 



WINV# 



CLR# 



CE1# 



SBEOf 



SBEIff 



SBF2# 



SBE3# 



WE1# 



WINV# 



WE2# 



„QE2&. 



CLR# 



MAT1 



MAT2 



CE1#i 



BA (2:31) 



BUS BUFFERS 
CONTROLS PINS 



BADS# 



BHLDA 



WLF 



SEL 



DIR 



BHLDA 



BRDY# 



BHOLD 



BVWR# 



Figure 17. Top Level Diagram of the Cache Controller Module 
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TRAM Block 

Figure 28 represents the connections of the local address bus 
(80386 address bus) to the cache tag SRAM (CRAM). A(2:31) are 
the address lines which come directly from the 80386 address bus. 
The cache tag is addressed using address bus bits A(2) through 
A(14). A(15) through A(31) are the address bits that are recorded in 
the memory of the cache tag. MAT1 is an input to the cache 
controller indicating a hit or a miss. 

CE#1, WBP1 , CLR#and WINV# are control signals which come 
from the CTRL block (the internal PALs) to the cache tag . WIN V# is 
used to invalidate a write entry in the cache. For instance, for an 
80386 write cycle, the controller will start to write data to the cache 
and main memory at the same time. However, if it is determined 
later on in the cycle that a write miss occurred, the WINV# signal 
will write a logic low in the 24th bit of the tag which invalidates the 



A (2:31) 



tag address at the cache's page offset location. CE#1 is used to 
keep non-cacheable addresses from entering the tag. If a 
non-cacheable address is detected (via the NCA# Input), CE#1 will 
be disabled which in turn floats the IDT7174 cache tag's l/Os. The 
CLR# signal is an input signal to the tag and the SNOOP and is 
used to flush the cache on SNOOP hits. 

CRAM Block 

Figure 28 illustrates the cache memory which is used to store 
the associated data of the tag addresses. The cache memory 
consists of four IDT7164 8K x 8 SRAMs. A(2:14) are the same 
address lines that address the cache tag memory of Figure 27 i.e. 
the microprocessor address bus. D(0:31) is the 32 bit data bus of 
the 80386. The data bus is divided into 4 bytes with each byte being 
stored in a unique IDT7164 SRAM. 




200 OHM 



MAT1 



Figure 28. Cache Tag Block (TRAM) 
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Figure 29. Cache Memory Block (CRAM) 



SBE(0#:3#), WE2#, and OE2# are signals generated by the 
CTRL block (Figure 34) which control the operation of the cache 
memory. SBE (0#:3#) are used to select a specific byte of the 32-bit 
doubleword via their direct connection to the IDT7164s. In the case 
of a read miss, if the microprocessor wants to read just one byte 
instead of the full 32-bit doubleword, the controller will update the 



entire 32-bit double word in the data cache (so as to ensure valid 
data in the cache). In order to update the full 32-bit doubleword, the 
force byte enable signal, FBE#, is gated with the byte enable 
signals, BE(0#:3#), of the 80386 to. form SBE(0#:3#) as shown in 
Figure 34. WE2# and OE2#, from the CTRL block, are used to 
control the read and write operation of the cache memory. 



ra 
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SNOOP Block 

The SNOOP (Figure 30) is very similar to the tag. BA(2:31), the 
system address bus, is the main memory address bus that the 
SNOOP monitors. BA(2:14) is used to address the SNOOP and 



BA (2:31) 



BA(15:30) is the address recorded in the SNOOP. As mentioned 
previously, the design of the controller module is such that the 
SNOOP and the tag always contain the same information. 



WINW 



Figure 30. SNOOP Block (SNOOP) 



200 OHM 




MAT2 



The WINV#, CLR#andWE1# signals are used In the exact same 
way as the tag memory of Figure 28. Functionally the only 
difference between the tag memory and the SNOOP memory is the 
fact that the SNOOP memory is always monitoring the main 
memory address bus. 



The only output of the SNOOP block is MAT2 which ties directly 
to the control block to indicate a SNOOP hit or miss. On a SNOOP 
hit, the cache controller will flush the entire contents of the tag 
(TRAM) and the SNOOP tag via the clear line (CLR#). 
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Posted Write Logic Design and Operation 

The posted write logic comes into action when a write occurs. 
For the posted write operation, the IDT74FCT646 octal transceiver 
registers are controlled by the WLE (write latch enable), signal. The 
WLE line, on a microprocessor to memory write, latches the data 
and its address into the 646s and continue on without wait states 
while the cache control logic downloads the posted write buffer to 
main memory (the posted write operation can not be interrupted by 
an external system bus request i.e. it is locked), in a case where two 
write miss cycles occur back to back, the 80386 will have a number 
of wait states depending on the main memory access time. 

For a write hit, the timing (Figure 18) is the same as that of the 
read hit (Figure 16). For a write miss however, the bus cycle is 
extended by an extra clock period (Figure 19). 
Design of the Cache Controller Block (CTRL) 

The design of the cache controller requires determining the 
state machine cycles of the 80386 and replicating them through 

INPUT PINS 



a PAL based state machine. For this design, three 22V10 PALs 
were used (Figure 32) to form the PALs block of the controller in 
Figure 31. 

As shown in Figure 31, the READY# input is generated by the 
use of the 74F64. For Figure 31, it should also be noted that all 
inputs to the PALs block are on the left side, all outputs are on the 
right side and buses are represented as dark vertical lines. For 
Figure 32 it should be noted that the pin out are shown for 28-Lead 
PLCC packages. 

The designer should use caution If he plans to implement the 
PAL design given in this application note. In particular, the pin 
assignment should not be changed. This is because the internal 
structure of the PALs may not accommodate a term swap between 
pins. For example, if the signals WINV# and DIR of PAL1 (Figure 
32) were interchanged (WINV# to pin 19 and DIR to pin 17), the 
JEDECfuse map will not run because pin 17 does not have enough 
inputs (internally) to handle the equations for DIR. 
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Figure 31. The Controller Block (CTRL) 
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WE2# 



DIR 



BADS#. 



WINV# 



PAL2 



NC# 



LBA# 



W/R# 



ADS# 



MAT1 



BRDY# 



BHOLD 



LRDY# 



RESET# 



T2# 



MAIN# 



22V10 



1—2 



WLE 



SEL- 



RDY1# 



RDY2# 



OE2# 



RGT 



BHX# 



BHY# 



BHLDA 



DEN# 



it <► 



RESET# 



BHLDA 



BW/R# 



BADS# 



MAT2 



FLUSH# 



r- 2 



PAL3 



22V10 



27 CLR1# 

CLR2 # 
CLR# , 



26 

25 

24 

23 

21 — 

20- 

19 

17 

18 



OUTPUT PINS 



PINS ARE FOR 28-LEAD PLCC PACKAGES. 

Figure 32. The PALs of the CTRL Block 
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PAL Equations 

The equations for the three PALS are presented in Tables 2 
through 6. The PALASM source code for the PALs is also given for 
generating the corresponding JEDEC fuse map. 



SIGNAL 
NAME 


INPUTS 


INTERNALS 


DESCRIPTION 


N 
C 

# 


L 
B 
A 
# 


W. A.M. B. B 
/ ■ D> A" R- H 
R ■ S • T .' D ' X 
# ' # ' 1 ; Y ' # 

. . . #. 


B 
H 
Y 

# 


B. . R 
Hi . E 
L' ' S 
D' ' E 
A, , T 
, , # 


T.' t 
2- 3 
#| # 


T 
4 
# 


M, F. D, 
A- B- 1 • 
1 ■ E' R' 
N' #' ' 






FBE# 


H 
H 


H 
H 


L< . L« - 
L. . L. L. H 


H 


• • H 
I " T H 


L« 

... . 




H< H« • 

- i - t - r ~ 

L. H. . 




- -1 - ■ 


Read Miss, no Main 
Read Miss, Main 










"!T:h:" 




"VIh 






TlIT" 






Stay until Ready 


MAIN# 


H 


H 


h; ; .; ; 


H 


! ! h 


l; 




h! ! ! 






Write 




H 

"h 


H 

~H 


L' ■' L' L' H 

.J.4.L.I-- 

. . . H ' 


H 


. : . ; . h 

' ■ H 

. J . A - 

' ' H 


l; 

" L'" " 

. . 1. . 




. h j .;.l. 

L' ' ' 
. j _ j. _ c _ 

L' ■ ' 




- J _ . 


Read Miss, no Main 
Read Miss, Main 
Stay until Ready 


T2# 


H 
H 


H 

"h 


, L« - • 

--i-t-r-r- 

L. . L. H. 




• • H 

- t - y - 

, . H 


• - 1- - 

L. 

l! 




- n - t - r - 

L. . . 

"Lr:\ r " 




- -1 - " 


ADS 

Stay if Rd Miss, not Rdy 

Stay if Write, Main 






L 


H 






! ! h 


l| 




l| ; ; 






Stay if NCA, Main 




H 


H 


. l .:.;. l l:.. 


L 


. j . ; _ h 


l; 




. J - 1 - L . 






Stay if Read Miss, BHOLD 




H 


H 


H' ' ' ' 


L 


' ' H 


L' 










Stay if Write, BHOLD 


1 T3# 


H 
H 


H 

"h 


Lj ' L' < 

"lI * * ~c ir h 


H 


' ' H 
" 1 " * H 


L' 

I- 




"u " * " r " 






T2,Rd Miss, no Main 
T2,Rd Miss, Main 






H 


H 


H. . L. . 


H 


. . H 


L, 




H. . , 






T2,Wr Miss, no Main 


T4# 


H 


H 


l! ! I ! 




! ! H 


! L 










T3, Read 








! ! ! h; 




! ! h 




L 








Stay until Ready 



Table 2. First Part of PALI'S Equations 



Tables 2 and 3 show the equations for PALL A horizontal line in 
these tables means an AND function between the present terms. 



The lines grouped together for a signal are ORed vertically. As an 
example, the logic equation defining the signal FBE# is as follows: 



FBE# = NC# • LBA# • W7R# • MAT1 • BHY# • RESET* • T2# • MAIN# • FBE# 

+ 

NC# • LBA# • W/R# • MAT1 • BRDY# • BHX# • RESET* • T2# • MAIN# • FBE# 

+ 

BRDY# • RESET* • FBE# 



Bared signal 
Unbared signal 



logic low level 
logic high level 



Each line is accompanied on the right hand side by a short 
comment describing the situation to which it relates. 



EQ 
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SIGNAL 
NAME 


INPUTS 


INTERNALS 


DESCRIPTION 


N 
C 

# 


L 
B 
A 
# 


W. A. M. B. B 
/ ' D' A- R' H 
R' S' T' D'X 

# ; # ; 1 ; y ; # 


B 
H 
Y 

# 


B. . R 
H' ' E 
L' ■ S 
D' ' E 

a, ; T 

i . # 


T 
2 

# 


T 
3 
# 


T 
4 
# 


M. F. D. 
A- B' 1 ■ 
1 • E' R' 
N' #' ' 
#! . ! 






WE1# 


H 


H 


H. . L. . 


H 


■ i H 


L 






H. . . 






Write Miss, no Main 




H 


H 


L, , L, , 




, . H 




L 










Read Miss 




JL 


H 


l! ! ! h; 




! ! h 






L 


l! ! ! 






Stay until Rd Miss. Ready 


WE2# 


H 
H 
H 


_H 
H 


L' ■ L' ■ 

-i-^-r-i-- 

|_. . . H' 




. 1 - 1 - H 

- -l - T - H 

"I ■ H 




_L 


L 


a' . : . l . 






Write, ADS 
Read Miss 
Stay until Rd Miss, Ready 




WINV# 


H 


H 


H. . L. . 


H 


. . H 


L 






H. . . 






Write Miss, no Main 


BADS# 


H 


H 


l! ! l', ; H 


H 


'. ! H 


L 






h! ! ! 






Read Miss, no Main 




H 
L 
L 

L 


_H 
_H 
_H 

H 


-Lj-J.Ll^H 
_ J V [ I H 

. .; . !, . ' r ±i "J 
• ^ r r h 


L 


^ < H 


L 






J-1 . 1 - 'l - 

.K . 1 . 1 . 

L' » • 

- •> - t - r - 

H. • . 






Read Miss, Main 

NCA, no Main 

NCA.wait for Main 

NCA, after BHOLD 




H 


H 


- "i - i " r ~ i — 
H. L, , . H 


H 


. . H 








H. . , 






Write, no Main 




H 


H 


h! ', ! l! H 




! ! H 








l! ! ! 






Write, wait for Main 




Ji 


H 


h; ; ; l; h 


L 


! ! h 








h; ! ! 






Write, after BHOLD 


DIR 




H 


H' L* ' ' H 




' ■ • H 








H , . , 






Write, no Main 






H 


H' • ' L- H 




' ' H 








L . . . 






Write, wait for Main 








■ . . H. 




L. . H 








. . H. 






Stay until Ready (no BH) 






H 


h! ! ! ! 


L 


.' ! H 


L 






! ,' h! 






Stay until BHOLD 




.. 


H 


H, , , L,H 


L 


; ; h 






i 


h; ; l; 


i i 


i .. 


Write, after BHOLD 



Table 3. Second Part of PALI'S Equations 
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SIGNAL 
NAME 


INPUTS 


INTERNALS 


DESCRIPTION 


N 
C 

# 


L 

B 
A 

# 


W A' M* B' b 

/ , d; a, r; h 

R, S. T. D. 
#• #. 1 ' Y« L 

! ! ! # ; D 


L 
R 
D 
Y 

# 


T'M' , R 

2; A| . E 

#. 1 . ' S 
• N • ' E 
•#' ; T 

; ; , # 


B 
H 
X 

# 


B 
H 
Y 

# 


R' R" B' S 
d; G,H, E 
Y. T. L. L 

1 . -D. 

#; ; a; 


D 

E 
N 
# 


R' 
D, 
Y, 
2- 

#' 


WLE 


~~? 


H 


h! l! i ! 




; h! • h 












Write, no Main 




H 


H 


h, ! . l| 




!■ l; r h 












Write, wait for Main 


SEL 


H 


H 


."JJ-j.LL. 




. j _ h ; . • u 






„ J . 1 - L - 






Write, no Main 




H 
H 


H 

"h 


' ' " H' 
H' . ' . 




J l; ; h 

Li . ' H 




L 


_ .1 - L - L - 

J * L|_ H 

" V * " Th 




. j _ . 


Write, wait for Main 
Stay until Ready (no BH) 
Stay until BHOLD 


RDY1# 


H 


H 


H. L. • H. 




. L, • H 


H 










Write while Main 








- "i "■-*■" r~ 
. , ' H, 




! l; Th 






l! ! ! 






Stay until Ready 




H 


H 


h| l; T ; 




; ; . h 


L 










Write while BHOLD 












1 ' ! H 




L 


>J . ; . L . 






Stay until released 




L 

L 

" L 


H 
H 

"h 


■ • ; H- 




" 1 * * ' ' H 
L. . • H 


H 

"l 


"l 


- .* - * - 1- - 

- 1 - t - r- - 




- -1 - ■ 


NCA. Main 

NCA while BHOLD 

NCA while BHO*LD~ " " 


RDY2# 


H 


H 


H. , L' , 
















T2,Wr Miss, no Main 








":h;':t 




; ; Th 










l; 


Stay until next ADS# 


OE2# 


H 


H 


l| l; h! ; 




: : :h 








i 




Read Hit 



Table 4. First Part of PAL2's Equations 



SIGNAL 

NAME 


INPUTS 


INTERNALS 


DESCRIPTION 


N 
C 

# 


L 
B 
A 
# 


W, A,M, B, B 
/ iD. A. R. H 
R« S« T« D-O 
#'#• 1 ' Y' L 

; ; ; #; d 


L 
R 
D 
Y 

# 


T, M, , R 

2. A. . E 

#• 1 • • S 

' N' ' E 

; #; ; t 

. , , # 


B 
H 
X 

# 


B 
H 
Y 

# 


R, R, B, S 
D.G. H. E 
Y'T' L» L 
1 ' 'D' 

#; ; a; 


D 

E 
N 
# 




RGT 


L 


H 


! l! I l! 




! h! ! h 


H 




! l! ! 






NCA, not Busy 




L 


H 






! ! ! H 


H 


L 


'. l; ; 






NCA after BHOLD 




L 


H 


, , . L . 




l; l; ; h 


H 




. L , . 






NCA. wait for Main 






L 
H 

"l 


"! 1 T Hi" " 

--i-t-r-i-- 


"h 


1 ' ' H 

"! t ' ." H 

- t - t - r - 

. . . H 






1 L l 1. 

" *! h* ■ r " 

- 1 - r - I- - 

. H. . 




. _, _ . 


LBA 

Stay NCA until Ready 

Stay LBA until Ready 


BHX# 






. . . , H 




L, H, , H 


H 










BHOLD, no Main 








! ! ! l! h 




l; l; ; h 


H 










BHOLD, Main 








; ; ; ; h 




; ; ; h 


J^ 










Stay until no BHOLD 


BHY# 










■ ' ' H 


L 










One cycle after BHX 


BHLDA 






. . . l- H 

-i-t-r-i-- 

• • • • H 




. . , H 
-■*-♦- ^ - 

. . . H 




L 


" "i " r Hr " 




- -« - • 


BHY when Ready 
Stay until no BHOLD* 




DEN# 


H 


H 


L, . L, , 




L, H, , H 




H 




H 




Read Miss, no Main 




H 


H 


l! ! l; L; 




! l| ! h 












Read Miss, wait for Main 






H 


h; l; ; ; 




; h; ; h 


H 










Write, no Main 




L 


H 

"h 

"h 

"h 


H . . . L . 

L' L' ' ' 

- M - M - » - |- - 

L. • • L. 

--i-T-r-r- 
. . . H. 

"Hyrrir ' 




. L , , H 

. J - 1 . L - 

" 1 l* " r h 

- -i " t - r ~ 

. . . H 

'VhITh 


H 

"h 


~h 
"l 


. j . 1 _ t. . 

- n - t - r - 

- 1 - T - r - 


"h 

L 
H 


- -i - -, 

- 1 - ■ 


Write, wait for Main 
Read NCA, no Main 
Read NCA, wait for Main 
Stay until Ready 
Write, after BHOLD 




L 


H 


! ! ! l; 




; h; ; h 


H 


L 




H 




NCA, after BHOLD 



Table 5. Second Part of PAL2's Equations 



S14-117 



THE COMPLETE HIGH PERFORMANCE CACHE 
SYSTEM FOR THE 80386 MICROPROCESSOR 



APPLICATION NOTE AN-30 



SIGNAL 
NAME 


INPUTS 


INTERNALS 


DESCRIPTION 


r ; b : b ; m ; b 

E, H,W, A, A 
S. Li / . T. D 
E'D' R' 2' S 
T' A'#' ' # 
#! ! ! ! 


F 
L 

u 
s 

H 

# 












C 
L 
R 

1 
# 


L, , 
R. . 
2' ' 

#; ; 












CLR1# 


H' H' H- • L 




























Snoop Write while BHLDA 


CLR2# 


H. « > H< 














L 














Write Hit while BHLDA 


CLR# 


H. . . H. 

"h:"":":"T 


r - 






■ i 


* i 




L 


"c:":" 1 


- 


r - 


r - 


- -i- - 


" ' 


Write Hit while BHLDA 
Stay one more cycle 






h! ! ! ; 


L 


























External FLUSH . 




L l 1 It 












, 




• • 








■ 




System RESET 



Table 6. PAL3's Equations 



These equations were developed by closely analyzing the 
logical timing diagrams for the 80386 under all the possible states. 
A combination of several of these states following each other were 
also looked at. The timing waveforms for the controller were then 
developed In order to meet its specifications and handle the 80386 
operations. Once the timing waveforms were done then the 
equations were derived and the PALs programed. 

The software PALASM was used to compile the equations for 
the PALs into their corresponding JEDEC fuse map. The source 
code for each PAL's program is presented below. The 



nomenclature in PALASM Is somewhat deceptive in that an 
apparently logical "high" term might mean a logical "low". In the 
pin declaration part of the source code an active low signal is 
represented by a 7" preceding its name. In the description of the 
equations, however, if a term is written as it was declared (in the pin 
declaration) it will be perceived as a logic high, yet if the signal is 
written in the opposite sense than in the declaration then PALASM 
understands it as a logic low. 

Keeping the above In mind, it will become clear to the reader 
how Tables 2 through 6 match their respective PAL code. 
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TITLE 


Controller! 


PATTERN 


N.A. 


REVISION 


1.1 


AUTHOR 


Mammad Safai 


COMPANY 


Integrated Device Technology Inc. 


DATE 


09-21-1988 



CHIP CONTROL_PAL1 PAL22V10 

;PINS 

;1 2 3 4 5 6 7 8 9 10 

CLKB /XNC /LBA /W_R /ADS MAT1 /BRDY /BHX /BHY /RESET 

;11 12 13 14 15 16 17 18 19 20 

BHLDA GND NC /WINV /BADS DIR /WE2 /WE1 /T4 fX3 

;21 22 23 24 25 

fT2 /MAIN /FBE VCC GLOBAL 

EQUATIONS 

GLOBAL.RSTF = RESET 

DIR : = /BHX * /LBA * /W R * ADS * /RESET * /MAIN 
+ 

/BHX * /LBA * /W_R * BRDY * /RESET * MAIN 
+ 

/BRDY * /BHLDA * /RESET * DIR 
+ 

/LBA * /W_R * BHY * /RESET * T2 * DIR 
+ 

/LBA * /W_R * BRDY * /BHX * BHY * /RESET * /MAIN * 
/DIR 

FBE : = /XNC * /LBA * W R * /MAT1 * /BHY * /RESET * T2 * 
/MAIN*/FBE 
+ 

/XNC * /LBA * W R * /MAT1 * BRDY * /BHX * /RESET * 
T2 * MAIN * /FBE 
+ 
/BRDY * /RESET * FBE 

MAIN : = /XNC * /LBA * /W_R * /BHY * /RESET * T2 * /MAIN 
+ 

/XNC * /LBA * W_R * /MAT1 * /BHY * /RESET * T2 * 
/MAIN 
+ 

/XNC * /LBA * W_R * /MAT1 * BRDY * /BHX * /RESET * 
T2*MAIN 
+ 
/BRDY * /RESET * MAIN 

T2 := ADS* /RESET 

+ 

/XNC * /LBA * W_R * /MAT1 * /BRDY * /RESET * T2 * 
MAIN 
+ 
/XNC * /LBA */WR* /RESET * T2 * MAIN 



XNC * /LBA * /RESET * T2 * MAIN 

+ 

/XNC * /LBA * W R * /MAT1 * BHY * /RESET * T2 

+ 

/XNC * /LBA * /W_R * BHY * /RESET * T2 

T3 :=/XNC*/LBA*W R*/MAT1 * /BHY * /RESET * T2 * 

/MAIN 
+ 

/XNC * /LBA * W_R * /MAT1 * BRDY * /BHX * /RESET * 
T2*MAIN 
+ 

/XNC * /LBA * /W R * /MAT1 * /BHY * /RESET * T2 * 
/MAIN 

T4 := /XNC* /LBA * W R* /RESET *T3 

+ 
BRDY * /RESET * T4 

WE1 : = /XNC * /LBA * /W R * /MAT1 * /BHY * /RESET * T2 * 
/MAIN 
+ 

/XNC * /LBA * W_R * /MAT1 * /RESET * T3 
+ 
/XNC * /LBA * W_R * /BRDY * /RESET * T4 * MAIN 

WE2 : = /XNC * /LBA * /W R * ADS * /RESET * /MAIN 
+ 

/XNC * /LBA * W_R * /MAT1 * /RESET * T3 
+ 
/XNC * /LBA * W_R * /BRDY * /RESET * T4 * MAIN 

WINV : = /XNC * /LBA * /W_R * /MAT1 * /BHY * /RESET * T2 * 
/MAIN 

BADS : = /XNC * /LBA * W R * /MAT1 * /BHX * /BHY * /RESET * 
T2*/MAIN 
+ 

/XNC * /LBA * W_R * /MAT1 * BRDY * /BHX * /RESET * 
T2 * MAIN 
+ 

XNC * /LBA * ADS * /BHX * /RESET * /MAIN 
+ 

XNC * /LBA * BRDY * /BHX * /RESET * MAIN 
+ 

XNC * /LBA * /BHX * BHY * /RESET * /MAIN 
+ 

/XNC * /LBA * /W_R * ADS * /BHX * /BHY * /RESET * 
/MAIN 
+ 

/XNC * /LBA * /W_R * BRDY * /BHX * /RESET * MAIN 
+ 

/XNC * /LBA * /W_R * BRDY * /BHX * BHY * /RESET * 
/MAIN 



EE1 
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TITLE 


Controlled 




PATTERN 


N.A. 




REVISION 


1.1 


OE2 


AUTHOR 


Mammad Safal 


COMPANY 


Integrated Device Technology Inc. 


RGT 


DATE 


09-01-1988 





CHIP CONTROL_PAL2 PAL22V10 

;PINS 

;1 2 3 4 5 6 7 8 9 10 

CLKB /XNC /LBA /W_R /ADS MAT1 /BRDY BHOLD /LRDY 

/RESET 

;11 12 13 14 15 16 17 18 19 20 

fT2 GND /MAIN BHLDA /DEN /BHY /BHX RGT /OE2 /RDY2 

;21 22 23 24 25 

/RDY1 SEL WLE VCC GLOBAL 

EQUATIONS 

GLOBALRSTF = 



RESET 



WLE := /XNC * /LBA * /W_R * ADS * /MAIN * /RESET 
+ 
/XNC * /LBA * /W_R * BRDY * MAIN * /RESET 

SEL : = /XNC * /LBA * /W_R * ADS * /MAIN * /RESET 

/XNC * /LBA * /W_R * BRDY * MAIN * /RESET 

+ 

/BRDY * /RESET * /BHLDA * SEL 

/XNC * /LBA * /W_R * T2 * /RESET * BHY * SEL 

RDY1 : = /XNC * /LBA * /W R * ADS * /BRDY * MAIN * /RESET 
* /BHX 

/BRDY * MAIN * /RESET * RDY1 

+ 

/XNC * /LBA * /W_R * ADS * /RESET * BHX 

4- 

/RESET * BHY * RDY1 

+ 

XNC * /LBA * /BRDY * MAIN * /RESET * /BHX 

+ 

XNC * /LBA * ADS * /RESET * BHX 

+ 

XNC * /LBA * T2 * /RESET * BHY 

RDY2 :=/XNC*/LBA*/W_R*/MAT1 *T2* /MAIN* /RESET* 
/BHX * /BHY 



/ADS * /RESET * RDY2 

: - /XNC * /LBA * W_R * ADS * MAT1 * /RESET 

:=XNC*/LBA*ADS*BRDY*/MA!N*/RESET*/BHX* 

/RGT 

+ 

XNC * /LBA * /RESET * /BHX * BHY * /RGT 

+ 

XNC * /LBA * BRDY *T2 * MAIN * /RESET* /BHX * /RGT 

+ 

LBA * ADS * /RESET * /RGT 

+ 

/LBA * /BRDY * /RESET * RGT 

+ 

LBA * /LRDY * /RESET * RGT 

: = BHOLD * T2 * /MAIN * /RESET * /BHX 
+ 

BRDY * BHOLD * T2 * MAIN * /RESET * /BHX 
+ 

BHOLD * /RESET * BHX 

:= /RESET* BHX 



BHX 



BHY 

BHLDA : = BRDY * BHOLD * /RESET * BHY * /BHLDA 
+ 
BHOLD * /RESET * BHLDA 

DEN : = /XNC * /LBA * W_R * /MAT1 * T2 * /MAIN * /RESET * 
/BHY * /DEN 
+ 

/XNC * /LBA * W_R * /MAT1 * BRDY * MAIN * /RESET 
+ 
/LBA * /W_R * ADS * /MAIN * /RESET * /BHX 

/LBA * /W R * BRDY * MAIN * /RESET * /BHX 
+ 

XNC * /LBA * W_R * ADS * /MAIN * /RESET * /BHY * 
/DEN 
+ 

XNC * /LBA * W R * BRDY * MAIN * /RESET 
+ 

/BRDY * /RESET * DEN 
+ 

/W_R * /LBA * BRDY * /MAIN * /RESET * /BHX * BHY * 
/DEN 
+ ■ 

XNC * /LBA * BRDY * /MAIN * /RESET * /BHX * BHY * 
/DEN 
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TITLE 


Controllers 


PATTERN 


N.A. 


REVISION 


1.0 


AUTHOR 


Mammad Safai 


1 COMPANY 


Integrated Device Technology Inc. 


DATE 


09-28-1988 


CHIP CONTROL_PAL3 PAL22V10 



;PINS 

;12 3 4 567 89 10 

CLKB /RESET BHLDA /BW_R /BADS MAT2 /FLUSH NC NC 

NC 

;11 12 13 14 15 16 17 18 19 20 

NC GND NC NC NC NC NC NC NC NC 

;21 22 23 24 25 

/CLR /CLR2 /CLR1 VCC GLOBAL 

EQUATIONS 

GLOBALRSTF = RESET 

CLR1 := /RESET * BHLDA * /BW_R * BADS 

CLR2 : = /RESET * MAT2 * CLR1 



CLR : = /RESET * MAT2 * CLR1 

+ 

/RESET * CLR2 
+ 

/RESET * FLUSH 
+ 
RESET 

CONCLUSION 

The design of cache based microprocessor systems is 
optimized by the use of a cache controller based on a dual cache 
tag scheme. Such an architecture is adaptable to present day 
25MHz systems as well is easily adapted to future higher speed 
microprocessors. Posted writes further improves the effective 
cycle time (with the IDT74FCT646S). 

At the heart of this design is the IDT7174 cache tag SRAM. This 
device with an address to match time of 20ns gives a wide margin 
for the two cycle 80386 operating at 25M Hz. Faster microprocessor 
can be easily accommodated without changes to this design. 
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THERMAL PERFORMANCE CALCULATIONS FOR IDT'S PACKAGES 



Since most of the electrical energy consumed by microelec- 
tronic devices eventually appears as heat, poor thermal perform- 
ance of the device or lack of management of this thermal energy 
can cause a variety of deleterious effects. This device temperature 
increase can exhibit Itself as one of the key variables in establish- 
ing device performance and long term reliability; on the other 
hand, effective dissipation of internally generated thermal energy 
can, if properly managed, reduce the deleterious effects and im- 
prove component reliability. 

A few key benefits of IDT's enhanced CEMOS ™ process are: 
low power dissipation, high speed, increased levels of integration, 
wider operating temperature ranges and lower quiescent power 
dissipation. Because the reliability of an integrated circuit is largely 
dependent on the maximum temperature the device attains during 
operation, and as the junction stability declines with increases in 
junction temperature (Tj), it becomes increasingly important to 
maintain a low fjj). 

CMOS devices stabilize more quickly and at greatly lower tem- 
perature than bipolar devices under normal operation. The accel- 
erated aging of an integrated circuit can be expressed as an expo- 
nential function of the junction temperature as: 



1a = to exp 



L k \ T o Ti/ 



where 



tA = lifetime at elevated junction (Tj) temperature 

to = normal lifetime at normal junction (To) temperature 

Ea = activation energy (ev) 

k - Boltzmann's constant (8.617 x 10 -5 ev/k) 
i.e. the lifetime of a device could be decreased by a factor of 2 for 
every 10°C increase temperature. 

To minimize the deleterious effects associated with this poten- 
tial increase, IDT has: 

1. Optimized our proprietary low-power CEMOS fabrica- 
tion process to ensure the active junction temperature 
rise is minimal. 

2. Selected only packaging materials that optimize heat 
dissipation, which encourages a cooler running device. 

3. Physically designed all package components to en- 
hance the inherent material properties and to take full 
advantage of heat transfer and radiation due to case 
geometries. 



4. Tightly controlled the assembly procedures to meet or 
exceed the stringent criteria of MIL-STD-883C to ensure 
maximum heat transfer between die and packaging 
materials. 
The following figures graphically illustrate the thermal values of 
IDT's current package families. Each envelope (shaded area) de- 
picts a typical spread of values due to the influence of a number of 
factors which include: circuit size, package cavity size and die at- 
tach integrity. The following range of values are to be used as a 
comprehensive characterization of the major variables rather than 
single point of reference. 

When calculating junction temperature (Tj), it is necessary to 
know the thermal resistance of the package (Oja) as measured in 
"degrees Celsius per watt". With the accompanying data, the fol- 
lowing equation can be used to establish thermal performance, en- 
hance device reliability and ultimately provide you, the user, with a 
continuing series of high-speed, low-power CMOS solutions to 
your system design needs. 

Oja =P"j-Ta]/P 

Tj= T A + P [0 JA ] = T A + P[0 JA + Oca] 

where 
8jc = Ti - Tc Oca- Tp- Ta 



e 

J 
P 
T A 

Tj 

To 
Oca 



Ojc = 



Oja » 



Thermal resistance, junction to reference point 

Junction 

Operational power of device (dissipated) 

Ambient temperature in degrees Celsius (normally 

+ 70°C) 

Junction temperature of integrated device 

Temperature of case/package 

Case to Ambient, thermal resistance -usually a 
measure of the heat dissipation due to natural 
or forced convection, radiation and mounting 
techniques. 

Junction to Case, thermal resistance— usually 
measured with reference to the temperature at a 
specific point on the package (case) surface. (De- 
pendent on package material properties and pack- 
age geometry.) 

Junction to Ambient, thermal resistance— usually 
measured with respect to the temperature of a speci- 
fied volume of Still Air. (Dependent on 8jc + Oja 
which includes the influence of area and environ- 
mental condition.) 



Ref. MIL-STD-883C, Method 1012.1 

JEDEC ENG. Bulletin No. 20, January 1975 

1986 Semi. Std., Vol. 4, Test Methods G30-86, G32-86. 



m 



S15-1 




1620 24 28 32 36 40 44 48 52 56 60 64 68 

LEAD COUNT 

Thermal Resistance of Ceramic DIP Packages 




16 20 24 28 32 36 40 44 48 52 56 60 64 68 

LEAD COUNT 
Thermal Resistance of Plastic DIP Packages 
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16 20 24 28 32 36 40 44 48 52 56 60 64 68 

LEAD COUNT 
Thermal Resistance of PLCC/SOIC Packages 




16 20 24 28 32 36 40 44 48 52 56 60 64 68 
LEAD COUNT 
Thermal Resistance of Ceramic Sldebraze Packages 



80 100 120 140 160 180 200 
LEAD COUNT 
PPGA Packages 

Package Laminate Material: Hi Temp. Epoxy or Triazine (BT) 




11x11 12x12 13x13 14x14 15x15 16x16 17x17 

PIN MATRIX 

PGA Thermal Resistance 




1620 24 28 32 36 40 44 48 52 56 60 64 68 

LEAD COUNT 

Thermal Resistance of Ceramic Leadless 

Chip Carrier (LCC) Packages 
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PACKAGE DIAGRAM OUTLINE INDEX 



PKG. DESCRIPTION PAGE 

P16-1 16-Pin Plastic DIP (300 mil) S15-6 

P18-1 18-Pin Plastic DIP (300 mil) S15-6 

P20-1 20-Pin Plastic DIP (300 mil) S15-6 

P22-1 22-Pin Plastic DIP (300 mil) S15-6 

P24-1 24-Pin Plastic DIP (300 mil) S15-6 

P24-2 24-Pin Plastic DIP (600 mil) S15-7 

P28-1 28-Pin Plastic DIP (600 mil) S15-7 

P28-2 28-Pin Plastic DIP (300 mil) S15-6 

P32-1 32-Pin Plastic DIP (600 mil) S15-7 

P40-1 40-Pin Plastic DIP (600 mil) S15-7 

P48-1 48-Pin Plastic DIP (600 mil) S15-7 

P64-1 64-Pin Plastic DIP (900 mil) S15-7 

D16-1 16-Pin CERDIP (300 mil) S15-8 

D18-1 18-Pin CERDIP (300 mil) S15-8 

D20-1 20-Pin CERDIP (300 mil) S15-8 

D22-1 22-Pin CERDIP (300 mil) S15-8 

D24-1 24-Pin CERDIP (300 mil) S15-8 

D24-2 24-Pin CERDIP (600 mil) '. S15-9 

D28-1 28-Pin CERDIP (600 mil) S15-9 

D28-2 28-Pin CERDIP (Wide Body) S15-9 

D28-3 28-Pin CERDIP (300 mil) S15-8 

D32-1 32-Pin CERDIP (Wide Body) S15-9 

D40-1 40-Pin CERDIP (600 mil) S15-9 

D40-2 40-Pin CERDIP (Wide Body) S15-9 

C20-1 20-Pin Sidebraze DIP (300 mil) S15-10 

C22-1 22-Pin Sidebraze DIP (300 mil) S15-10 

C24-1 24-Pin Sidebraze DIP (300 mil) S15-10 

C24-2 24-Pin Sidebraze DIP (600 mil) S15-12 

C28-1 28-Pin Sidebraze DIP (300 mil) S15-10 

C28-2 28-Pin Sidebraze DIP (400 mil) S15-11 

C28-3 28-Pin Sidebraze DIP (600 mil) S15-12 

C32-1 32-Pin Sidebraze DIP (600 mil) S15-12 

C32-2 32-Pin Sidebraze DIP (400 mil) S15-11 

C40-1 40-Pin Sidebraze DIP (600 mil) .'. S15-12 

C48-1 48-Pin Sidebraze DIP (400 mil) S15-11 

C48-2 48-Pin Sidebraze DIP (600 mil) S15-12 

C64-1 64-Pin Sidebraze DIP (900 mil) S15-13 

C64-2 64-Pin Topbraze DIP (900 mil) S15-14 

C68-1 68-Pin Sidebraze DIP (600 mil) S15-12 

PG68-2 68-Lead Plastic Pin Grid Array (Cavity Up) S15-15 

PG84-2 84-Lead Plastic Pin Grid Array (Cavity Up) S15-15 

PG208-2 208-Lead Plastic Pin Grid Array (Cavity Up) S15-15 

G68-1 68-Lead Pin Grid Array (Cavity Up) S15-16 

G68-2 68-Lead Pin Grid Array (Cavity Down) S15-21 

G84-1 84-Lead Pin Grid Array (Cavity Up) S15-17 

G84-2 84-Lead Pin Grid Array (Cavity Down) S15-22 

G108-1 108-Lead Pin Grid Array (Cavity Up) S15-18 

G144-1 144-Lead Pin Grid Array (Cavity Down) S15-23 

G144-2 144-Lead Pin Grid Array (Cavity Up) S15-19 

G208-1 208-Lead Pin Grid Array (Cavity Up) S15-20 



S15-3 
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PACKAGE DIAGRAM OUTLINE INDEX 



PKG. DESCRIPTION PAGE 

S016-1 16-Pin Small Outline IC (Gull Wing) S15-24 

S018-1 18-Pin Small Outline IC (Gull Wing) "'. . S15-24 

SO20-1 , 20-Pin Small Outline IC (J-Bend) , S15-25 

SO20-2 20-Pin Small Outline IC (Gull Wing) S15-24 

S024-2 24-Pin Small Outline IC (Gull Wing) S15-24 

S024-3 24-Pin Small Outline IC (Gull Wing) S15-24 

S024-4 24-Pin Small Outline IC (J-Bend) S15-25 

S028-2 28-Pin Small Outline IC (Gull Wing) S15-24 

S028-3 28-Pin Small Outline IC (Gull Wing) S15-24 

S028-4 28-Pin Small Outline IC (J-Bend) . . S15-25 

J20-1 20-Pin Plastic Leaded Chip Carrier (Sq.) S15-26 

J28-1 28-Pin Plastic Leaded Chip Carrier (Sq.) S15-26 

J32-1 32-Pin Plastic Leaded Chip Carrier (Rect.) S15-27 

J44-1 44-Pin Plastic Leaded Chip Carrier (Sq.) S15-26 

J52-1 52-Pin Plastic Leaded Chip Carrier (Sq.) S15-26 

J68-1 68-Pin Plastic Leaded Chip Carrier (Sq.) S15-26 

J84-1 84-Pin Plastic Leaded Chip Carrier (Sq.) S15-26 

L20-1 20-Pin Leadless Chip Carrier (Rect.) S15-30 

L20-2 20-Pin Leadless Chip Carrier (Sq.) S15-28 

L22-1 22-Pin Leadless Chip Carrier (Rect.) S15-30 

L24-1 24-Pin Leadless Chip Carrier (Rect.) S15-30 

L28-1 . 28-Pin Leadless Chip Carrier (Sq.) S15-28 

L28-2 28-Pin Leadless Chip Carrier (Rect.) S15-31 

L32-1 32-Pin Leadless Chip Carrier (Rect.) , S15-31 

L44-1 44-Pin Leadless Chip Carrier (Sq.) S15-28 

L48-1 48-Pin Leadless Chip Carrier (Sq.) S15-29 

L52-1 52-Pin Leadless Chip Carrier (Sq.) S15-29 

L68-1 68-Pin Leadless Chip Carrier (Sq.) S15-29 

L68-2 68-Pin Leadless Chip Carrier (Sq.) S15-29 

E16-1 16-Lead CERPACK S15-32 

E20-1 20-Lead CERPACK S15-32 

E24-1 24-Lead CERPACK S15-32 

E28-1 28-Lead CERPACK S15-32 

E28-2 28-Lead CERPACK S25-32 

CQ68-1 68-Lead CERQUAD (Straight Leads) S15-33 

CQ84-1 84-Lead CERQUAD (J-Bend) S15-34 

F20-1 20-Lead Flatpack S15-35 

F20-2 20-Lead Flatpack (.295 Body) S15-35 

F24-1 24-Lead Flatpack S15-35 

F28-1 28-Lead Flatpack S15-35 

F28-2 28-Lead Flatpack S15-35 

F48-1 48-Lead Flatpack S15-36 

F64-1 64-Lead Flatpack S15-36 

F172-1 172-Lead Flatpack S15-37 
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MODULE PACKAGING 

PKG. DESCRIPTION PAGE 

M1 28-Pln Sidebraze DIP S15-38 

M2 32-Pin Sidebraze DIP . S15-38 

M3 32-Pin Sidebraze DIP S15-38 

M4 40-Pin Sidebraze DIP S15-38 

M5 40-Pin Sidebraze DIP S15-38 

M6 40-Pin Sidebraze DIP S15-39 

M7 40-Pin Sidebraze DIP S15-39 

M8 44-Pin FR-4 DIP S15-39 

M9 48-Pin Ceramic DIP . S15-40 

M10 58-Pin Sidebraze DIP S15-40 

| M11 60-Pin Ceramic DIP . . . S15-40 

M12 64-Pin Sidebraze DIP S15-41 

M13 64-Pin Ceramic DIP S15-41 

M14 28-Pin FR-4 SIP S15-41 

M15 30-Pin FR-4 SIP S15-42 

M16 36-Pin FR-4 SIP S15-42 

M17 40-Pin FR-4 SIP S15-42 

M18 43-Pin FR-4 SIP S15-43 

M19 28-Pin Ceramic SIP . S15-43 

M20 30-Pin Ceramic SIP . S15-44 

M21 40-Pin Ceramic SIP S15-44 

M22 36-Pin Ceramic Dual SIP S15-44 

M23 88-Pin Ceramic Dual SIP . S15-45 

M24 40-Pin FR-4 ZIP S15-45 

M25 92-Pin FR-4 QIP . . . S15-45 

M26 100-Pin FR-4 QIP S15-46 

M27 108-Pin FR-4 QIP ... .. S15-46 

M28 120-Pin FR-4 QIP S15-47 

M29 128-Pin FR-4 QIP . . . . S15-47 

M30 164-Pin FR-4 QIP S15-48 

M31 92-Pin Ceramic QIP S15-49 

M32 128-Pin Ceramic QIP . ...... S15-49 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES 




t— r-SEATING 
fTPLANE 




NQTESi 

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

C2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 

C33 D 8, El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 



16-28 PIN 


PLASTIC DIP 


(300 MIL) 


















DWG # 
# OF PINS (M 


P16-1 
16 (300 MIL* 


P1 
18 (: 


3-1 

joo mil} 


P20-1 
20 (300 MIL} 


P22-1 
22 (300 MIL} 


P24-1 
24 (300 MIL} 


P2 
28 (Z 


8-2 
00 MIL} 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.140 


.165 


.140 


.165 


.145 


.165 


.145 


.165 


.145 


.165 


.145 


.170 


A1 


.015 


.035 


.015 


.035 


.015 


.035 


.015 


.035 


.015 


.035 


.015 


.030 


b 


.015 


.020 


.015 


.020 


.015 


.020 


.015 


.020 


.015 


.020 


.015 


.020 


bl 


.050 


.070 


.050 


.070 


.050 


.070 


.050 


.065 


.050 


.065 


.045 


.065 


C 


.006 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


D 


.745 


.760 


.885 


.910 


1.022 


1.040 


1.050 


1.060 


1.240 


1.255 


1.345 


1.360 


E 


.300 


.325 


.300 


.325 


.300 


.325 


.300 


.320 


.300 


.320 


.300 


.325 


E1 


.247 


.260 


.247 


.260 


.240 


.280 


.240 


.270 


.250 


.275 


.270 


,290 


e 


logo 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


eA 
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.370 


.310 


.370 


.310 


.370 


.310 


.370 


.310 


.370 


.310 


.370 
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.120 


.150 
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.150 


.120 


.150 


.120 


.150 


.120 


.150 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES (Continued) 



24-48 PIN PLASTIC DIP (600 MIL) 



DWG S t % 
# OF PiNS (N) 


P24-2 
24 (600 MIL) 


P28-1 
28 (600 MIL) 


P32-1 % 
32 (600 MIL) 


P40-1 
40 (600 MIL) 


P48-1 
48 (600 MIL) 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.160 


.185 


.160 


.185 


.170 


.190 


.160 


.185 


.170 


.200 


A1 


.015 


.035 


.015 


.035 


.015 


.050 


.015 


.035 


.015 


.035 


b 


.015 


.020 


.015 


.020 


.016 


.020 


.015 


.020 


.015 


.020 


b1 


.050 


.065 


.050 


.065 


.045 


.055 


.050 


.065 


.050 


.065 


C 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


D 


1.240 


1.260 


1.420 


1.460 


1.645 


1.655 


2.050 


2.070 


2.420 


2.450 


E 


.600 


.620 


.600 


.620 


.600 


.625 


.600 


.620 


.600 


.620 


E1 


.530 


.550 


.530 


.550 


.530 


.550 


.530 


.550 


.530 


.560 


e 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


eA 


.610 


.670 


.610 


.670 


.610 


.670 


.610 


.670 


.610 


.670 


L 


.120 


.150 


.120 


.150 


.125 


.135 


.120 


.150 


.120 


.150 


ex 


0" 


15' 


0* 


15" 


o- 


15' 


0* 


15" 


0* 


15' 


S 


.060 


.080 


.055 


.080 


.065 


.075 


.070 


.085 


.060 


.075 


01 


.060 


.080 


.060 


.080 


.070 


.080 


.060 


.080 


.060 


.080 



64 PIN PLASTIC DIP (900 MIL) 



DWG # 
# OF PINS (N) 


P64-1. 
64 (900 MIL) 




MIN 


MAX 


A 


.180 


.230 


A1 


.015 


.040 


b 


.015 


.020 


b1 


.050 


.065 


C 


.008 


.012 


D 


3.200 


3.220 


E ■ 


.900 


.925 


E1 


.790 


.810 


e 


.090 


.110 


eA 


.910 


1.000 


L 


.120 


.150 


o< 


o- 


15" 


S 


.045 


.065 


01 


.080 


.090 
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PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES 



^TP 



— II — bl 




I- SEATING PLANE 



ANGLE 



NQTESi 

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

[23 BSC - BASIC PIN SPACING BETWEEN CENTERS. 

[3] THE MINIMUM LIMIT FOR DIMENSION bl MAY BE .023 FOR CORNER LEADS. 



16-28 PIN CERDIP (300 MIL) 



DWG # 
§ OF LEADS (N) 


D16-1 
16 (300 MIL) 


D18-1 
18 (300 MIL) 


D20-1 
20 (300 MIL) 


D22-1 
22 (300 MIL) 


D24-1 
24 (300 MIL) 


D28-3 
28 (300 MIL) 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.200 


.090 


.200 


.140 


.200 


.140 


.200 


.140 


.200 


.140 


.200 


b 


.016 


.020 


.014 


.023 


.014 


.023 


.014 


.023 


.014 


.023 


.014 


.023 


b1 


.045 


.065 


.038 


.065 


.038 


.065 


.038 


.065 


.038 


.065 


.038 


.065 


C 


.009 


.013 


.009 


.014 


.009 


.014 


.009 


.014 


.009 


.014 


.009 


.014 


D 


.750 


.830 


.880 


.940 


.935 


1.060 


1.050 


1.180 


1.240 


1.280 


1.440 


1.490 


E 


.240 


.310 


.220 


.310 


.220 


.310 


.220 


.310 


.220 


.310 


.220 


.310 


E1 


.290 


.320 


.290 


.320 


.290 


.320 


.290 


.320 


.290 


.320 


.290 


.320 


e 


.100 BSC 


.100 


BSC 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 


L 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


L1 


.150 




.150 




.150 




.150 




.150 




.150 







.015 


.060 


.015 


.060 


.015 


.060 


.015 


.060 


.015 


.060 


.015 


.060 


S 


.020 


.080 


.020 


.080 


.020 


.080 


.020 


.080 


.030 


.080 


.030 


.080 


S1 


.005 




.005 




.005 




.005 




.005 




.005 




ANGLE (DEC) 


0' 


15' 


0* 


15" 


0' 


15' 


0* 


15- 


0* 


15* 


o- 


15* 
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DUAL IN-LINE PACKAGES (Continued) 



24-40 PIN CERDIP (600 MIL) 



DWG # 
U OF LEADS (N) 


E24-2 
24 (600 MIL) 


D28-1 
28 (600 MIL) 


D40-1 
40 (600 MIL) 




WIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.200 


.090 


.200 


.160 


.220 


b 


.014 


.023 


.015 


.020 


.015 


.020 


b1 


.038 


.065 


.045 


.060 


.045 


.060 


C 


.008 


.015 


.008 


.013 


.008 


.012 


D 


1.230 


1.290 


1.440 


1.490 


2.020 


2.070 


E 


.500 


.560 


.510 


.545 


.510 


.545 


E1 


.590 


,620 


.590 


.620 


.590 


.620 


e 


.100 BSC 


.100 BSC 


.100 


BSC 


L 


.125 


.200 


.125 


.200 


.125 


.200 


L1 


.150 




.150 




.150 




Q 


.015 


.060 


.020 


.060 


.020 


.060 


S 


.030 


.080 


.030 


.080 


.030 


.080 


S1 


.005 




.005 




.005 




ex 


0* 


15* 


0' 


15* 


o* 


15' 



28-40 PIN CERDIP (WIDE BODY) 



DWG # 

# OF LEADS (N) 


D28-2 
28 (WIDE BODY) 


D32-1 
32 (WIDE BODY) 


D4C 
40 (WID 


)-2 

E BODY) 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.200 


.120 


.210 


.160 


.220 


b 


.015 


.020 


.015 


.020 


.015 


.020 


b1 


.045 


.060 


.038 


.065 


.045 


.060 


c 


.008 


.013 


.008 


.015 


.008 


.012 


D 


1.440 


1.490 


1.625 


1.675 


2.020 


2.070 


E 


.570 


.600 


.570 


.600 


.570 


.600 


E1 


.590 


.620 


.590 


.620 


.590 


.620 


e 


.100 BSC 


.100 BSC 


.100 BSC 


L 


.125 


.200 


.125 


.200 


.125 


.200 


L1 


.150 




.150 




.150 




Q 


.020 


.060 


.020 


.060 


.020 


.060 


S 


.030 


.080 


.030 


.080 


.030 


.080 


S1 


.005 




.005 




.005 




ex 


0" 


15- 


0' 


15* 


o- 


15' 



CI 



S15-9 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



20-28 PIN SIDEBRAZE (300 MIL) 
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NOTES: 

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG # 
# DF LEADS <N) 


C20-1 
20 (300 MIL) 


C22 

22 <300 


-1 
MIL) 


C24-1 
24 C300 MIL) 


C2 
28 <3 


B-l 

00 MIL) 




M1N 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.100 


.200 


.100 


.200 


.100 


.200 


.100 


.200 


b 


,014 


.083 


.014 


.023 


,014 


.023 


.014 


.023 


bl 


.038 


.060 


.030 


.060 


.038 


.060 


.030 


.060 


C 


.008 


.015 


.008 


.015 


.008 


.015 


.008 


.015 


D 


.970 


1.060 


1.040 


1.120 


1.180 


1.230 


1.380 


1.420 


E 


.220 


.310 


.260 


.310 


.220 


.310 


.220 


.310 


El 


.290 


.320 


.290 


.320 


.290 


.320 


.290 


.320 


e 


.100 BSC 


.100 BSC 


.100 BSC 


.100 


BSC 


L 


.125 


.200 


.125 


.200 


.125 


.200 


.125 


.200 


LI 


.150 




.150 




.150 




.150 




Q 


.015 


.060 


.015 


.060 


.015 


.060 


.015 


.060 


S 


,030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


SI 


.005 




.005 




.005 




.005 




S2 


,005 




,005 




,005 




.005 
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PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



28-48 PIN SIDEBRAZE (400 MIL) 
■D- 





48 PIN DPTIDN 



Q-i 



S2 

a 



<m 



-bl 



3 



L f* 



b-ll — kl~ 
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NOTES: 

[1] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DVG # 
tt GF LEADS <N> 


C28-2 
28 (400 MIL) 


C32-2 
32 (400 MIL) 


C48-1 
48 (400 MIL) 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.200 


.090 


.200 


.085 


.190 


b 


.014 


.023 


.014 


.023 


.014 


.023 


bl 


.030 


.060 


.030 


.060 


.030 


.060 


C 


.008 


.014 


.008 


.014 


.008 


.014 


D 


1.380 


1.420 


1.580 


1.640 


1.690 


1.730 


E 


.380 


.420 


.380 


.410 


.380 


.410 


El 


.390 


.420 


.390 


.420 


.390 


.420 


e 


.100 BSC 


.100 BSC 


.070 BSC 


L 


.100 


.175 


.100 


.175 


.125 


.175 


LI 


.150 




.150 




.150 




Q 


.030 


.060 


.030 


.060 


.030 


.060 


S 


.030 


.065 


.030 


.065 


.030 


.065 


SI 


.005 




.005 




.005 




S2 


.005 




.005 




.005 





M 
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PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



24-68 PIN SIDEBRAZE (600 MIL) 





D 


1 


N 

L 




68 PIN DPTIDN 



Q~i 



sa 
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NQTES: 

Ml ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE STATED. 
21 BSC - BASIC PIN SPACING BETWEEN CENTERS. 



BVG # 
# DF LEADS (N) 


C24-2 
24 (600 MIL) 


C28-3 
28 <600 MIL) 


C32-1 
32 (600 MIL) 


C4( 

40 (6( 


)-l 

10 MIL) 


C48-2 

48 (600 MIL) 


C68-1 
68 (600 MIL) 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.100 


.190 


,100 


.190 


.100 


.190 


.100 


.190 


.100 


.190 


.100 


.190 


b 


.015 


.022 


.015 


.022 


.015 


.022 


.015 


.022 


.015 


.022 


.015 


.022 


bl 


.040 


.060 


.040 


.060 


.040 


.060 


.040 


.060 


.040 


.060 


.040 


.060 


C 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


D 


1.180 


1.230 


1.3B0 


1.420 


J.580 


1.640 


1.980 


2.030 


2.370 


2.430 


2.380 


2.440 


E 


.575 


.610 


.580 


.610 


.580 


.610 


.580 


.610 


.550 


.610 


.580 


.610 


El 


.590 


.620 


.590 


.620 


.590 


.620 


.590 


.620 


.590 


.620 


.590 


.620 


e 


.100 BSC 


.100 BSC 


.100 3 


sc 


.100 ] 


3SC 


.100 BSC 


.070 BSC 


L 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


,125 


.175 


.125 


.175 


LI 


.150 




.150 




.150 




.150 




.150 




.150 




Q 


.030 


.060 


.030 


.060 


.030 


.060 


.030 


.060 


.030 


.060 


.030 


.060 


S 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


SI 


.005 




.005 




.005 




.005 




.005 




.005 




S2 


.010 




.010 




.010 




.010 




.005 




.005 





S15-12 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



64 PIN SIDEBRAZE (900 MIL) 





SEATING 
PLANE 




NOTES 

[1] ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE STATED. 

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DVG # 
# DF LEADS CN> 


C6< 
64 (90 


*-l 

MIL) 




MIN 


MAX 


A 


.110 


.190 


b 


.014 


.023 


bl 


.030 


.060 


c 


.008 


.015 


D 


3.160 


3.230 


E 


.884 


.915 


El 


.B?P 


.920 


e 


.100 BSC 


L 


.125 


.175 


LI 


.150 




Q 


.030 


.060 


S 


.030 


.065 


SI 


.005 




52 


■QQ5 









S15-13 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



64 PIN TOPBRAZE (900 MIL) 




i^uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu' 
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NOTESi 

C13 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

C2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG tt 
# OF LEADS CN) 


C64-2 

64 <900 MIL) 




MIN 


MAX 


A 


.120 


.180 


b 


.015 


.021 


bl 


.040 


.060 


C 


.009 


.012 


D 


3.165 


3.235 


E 


.785 


.815 


El 


.885 


.915 


e 


.100 BSC 


L 


,125 


.175 


LI 


.150 




Q 


.030 


.060 


S 


.030 


,065 


SI 


.005 




52 


.005 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC PIN GRID ARRAY 



68-208 PIN PGA (CAVITY UP) 

1 — 

L 



-11 
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+ + , , + + 
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El 



SEATING PLANE- 



NOTES: 






A 

T 



1. SYMBOL "M M REPRESENTS THE PGA MATRIX SIZE. 

2. SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 

3. DIM "A* INCLUDES BOTH THE PKG BODY & THE UD. IT DOES NOT 
INCLUDE HEATSINK OR OTHER ATTACHED FEATURES. 

4. PIN DIAMETER "C" EXCLUDES SOLDER DIP OR OTHER LEAD FINISH. 

5. PIN TIPS MAY HAVE RADIUS OR CHAMFER. 



DWG No. 


PG 68-2 


PG 84-2 


PG 208-2 


§ OF PINS (N) 


68 PIN 


84 PIN 


208 PIN 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.115 


.160 


.115 


.160 


.115 


.160 


C 


.016 


.020 


.016 


.020 


.016 


.020 


D 


1.140 


1.180 


1.140 


1.180 


1.740 


1.780 


D1 


1.000 BSC 


1.000 BSC 


1.600 BSC 


E 


1.140 | 1.180 


1.140 | 1.180 


1.740 | 1.780 


E1 


1.000 BSC 


1.000 BSC 


1.600 BSC 


e 


.100 BSC 


.100 BSC 


.100 BSC 


L 


.100 | .160 


.100 | .160 


.100 | .160 


M 


11 


11 


17 


Q 


.040 | .070 


.040 | .070 


.040 | .070 



m 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS 



68 PIN PGA (CAVITY UP) 



BOTTOM VIEW 



TOP VIEW 



0B1 
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SEATING PLANE 




h x 45* 



NOTES: 



ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
BSC - BASIC PIN SPACING BETWEEN CENTERS. 
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
SYMBOL *'N" REPRESENTS THE NUMBER OF PINS. 



DWG # 
ND. OF LEADS 


G6E 

68-L 


HI 

EADS 




MIN 


MAX 


A 


.070 


.145 


*B 


.016 


.OSO 


dSBI 




.080 


<AB2 


.040 


.060 


D 


1.140 


1.180 


Dl 


1.000 BSC 


E 


1.140 1 1,160 


El 


1.000 BSC 


e 


.100 BSC 


h 


.055 | .085 


J 


.015 .025 


L 


.120 1 .140 


N 


68 


Q 


.040 | .060 


M 


11 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



84 PIN PGA (CAVITY UP) 



BOTTOM VIEW 



TOP VIEW 
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NOTES: 

1] ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 
21 BSC - BASIC PIN SPACING BETWEEN CENTERS. 
3' SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
4" SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 



DWG tt 
NO, OF LEADS 


G84-1 
84-LEADS 




MIN 1 MAX 


A 


.070 .145 


piB 


.016 1 .020 


<oai 


,060 .050 


4B2 


.040 1 .060 


D 


1.180 1 1.235 


m 


1.100 BSC 


E 


1.180 1 1.235 


El 


1.100 BSC 


e 


.100 BSC 


h 






J 






L 


.120 


.140 


N 


54 


Q 


.040 | .060 


M 


12 



m 



S15-17 



PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



108 PIN PGA (CAVITY UP) 



BOTTOM VIEW 



TOP VIEW 



■0B1 
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NOTES: 



ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
BSC - BASIC PIN SPACING BETWEEN CENTERS. 
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
SYMBOL "N* REPRESENTS THE NUMBER OF PINS. 



DWG # 
ND, DF LEADS 


G108-1 
108-LEADS 




MIN 


MAX 


A 


.070 


,145 


05 


.016 


.020 


051 




.080 


052 


.040 


.060 


D 


1.153 


1.212 


Di 


1.100 BSC 


E 


1.139 1 1.212 


El 


1.100 use 


e 


.100 BSC 


h 






J 






L 


.120 


.140 


N 


118 


Q 


.040 | .060 


M 


12 



S15-18 



PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



144 PIN PGA (CAVITY UP) 



BOTTOM VIEW 
1 X— •- 15 



TOP VIEW 



&©©OOG 



©©©©©©©©©©©©©©© 
©©©o©©©©©©©©@@© 

©©© @@© 

©©© ©e© 

OO© GO© 

©©© EXTRA PIN ©@© 
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O©© / ©@© 
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NOTE 5 



NOTES: 



SEATING PLANE 



ij 



m 



=4- 



0B 



IUUQ_ 



0B2 



ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE STATED. 
BSC - BASIC PIN SPACING BETWEEN CENTERS. 
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 
INDEX MARK INDICATES APPROX LOCATION. 
EXTRA PIN (D-4) ELECTRICALLY CONNECTED TO D-3. 



DWG # 
NO. OF LEADS 


614 
144- 


4-2 
LEADS 




MIKI 


MAX 


A 


.082 


.125 


0B 


.016 


.020 


051 


.060 


.080 


*B2 


.040 


.060 


D 


1.559 


.1590 


D1 


1.40 


3 BSC 


E 


1.559 


1.590 


El 


"'" 1.40 


3 BSC 


e 


.100 BSC 


L 


.120 I .140 


(NOTE 6JN 


145 


Q 


.040 | .060 


M 


15 



E3 



S15-19 



PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



208 PIN PGA (CAVITY UP) 



BOTTOM VIEW 



TOP VIEW 



■0B1 



r —X7 
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El 



SEATING PLANE 




NOTES: 



ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
BSC - BASIC PIN SPACING BETWEEN CENTERS. 
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 



DVG # 
ND. DF LEADS 


G208-1 
208-LEADS 




MIN 


MAX 


A 


.070 


.145 


rig 


.016 


.050 


rifil 




!080 


VWd 


.040 


.060 


D 


1.735 


1.780 


Dl 


1.600 BSC 


E 


1.735 1 1.780 


El 


1.600 BSC 


e 


.100 BSC 


h 


1 


J 




L 


.155 1 .140 


N 


509 


Q 


.040 | .060 


M 


17 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



68 PIN PGA (CAVITY DOWN) 



BOTTOM VIEW 
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NOTES: 

"11 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

'i BSC - BASIC PIN SPACING BETWEEN CENTERS. 

'3" SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

M SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 



DVG # 
ND. DF LEADS 


G68-2 
68-LEADS 




MIN 


MAX 


A 


.077 


.095 


OJB 


.016 


.020 


(3B1 


.060 


.080 


flJBP 


.040 


.060 


n 


1.098 


1.122 


m 


1.000 BSC 


E 


1.098 1 1.122 


Fl 


l.dod bsc 


e 


.100 BSC 


L 


.120 1 .140 


N 


68 


Ql 


.025 T .060 


H 





E3 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



84 PIN PGA (CAVITY DOWN) 



BOTTOM VIEW 



! ^--12 



0B1 



TOP VIEW 
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NOTES: 

11 ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 
2 BSC - BASIC PIN SPACING BETWEEN CENTERS. 
3' SYMBOL "M* REPRESENTS THE PGA MATRIX SIZE. 
4] SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 



DVG # 
ND. DF LEADS 


G84-3 
84-LEADS 




MIN 1 MAX 


A 


.077 .095 


*B 


.016 .020 


<8B1 


.060 .080 


tfBP 


.040 .060 


T) 


1.180 1 1.235 


Til 


1.100 BSC 


F 


1.180 1 1.235 


El 


1.100 BSC 


e 


,100 BSC 


L 


.106 1 140 


N 


3 4 


Ql 


.dps 1 .ofio 


M 


IS 



S15-22 



PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



144 PIN PGA (CAVITY DOWN) 



BOTTOM VIEW 



■0B1 



TOP VIEW 



INDEX MARK 




NOTES: 



ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
BSC - BASIC PIN SPACING BETWEEN CENTERS. 
SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
SYMBOL "N" REPRESENTS THE NUMBER OF PINS. 



DWG # 
ND. DF LEADS 


G144-1 
144-LEADS 


.? 


MIN 


MAX 


A 


.082 


.100 


<*B 


,016 


.022 


(6B1 


.060 


.080 


0B? 


.040 


.060 


n 


1.559 


1.590 


T11 


1.400 BSC 


E 


1.559 1 1.590 


F1 


1.400 BSC 


e 


.100 BSC 


L 


ISO TWO 


N 


144 


Ql 


.025 1 .060 


M 


15 



m 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC 



16-28 PIN SMALL OUTLINE (GULL WING) 
-.029 TYP 




ttWWttii 



h— B 



H ■ 

E- 



Al 

SEATING PLANE 



JJ 



HlL_ 



TO 

ex*' 



h x 45* 



NdTESi 

CI] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

[23 BSC - BASIC PIN SPACING BETWEEN CENTERS. 

C3] D 8, E DO NDT INCLUDE MDLD FLASH OR PRDTRUSIDNS. 

C4] FORMED LEADS SHALL BE PLANAR WITH RESPECT 

TO ONE ANOTHER WITHIN .004* AT THE SEATING PLANE. 



DWG # 


S016-1 


S018-1 


SO20-2 


S024-2 


S024-3 


S028-2 


S028-3 


tt 


OF LDS (N) 


16 LD 


18 LD 


20 LD 


24 LD 


24 LD 


28 (.300') 


28 (.330*) 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.095 


.1043 


.095 


.1043 


.095 


.1043 


.095 


.1043 


.110 


.120 


.095 


.1043 


.110 


.120 


Al 


.005 


.0118 


.005 


.0118 


.005 


.0118 


.005 


.0118 


.005 


.0118 


.005 


.0118 


.005 


.014 


B 


.014 


.020 


.014 


.020 


.014 


.020 


,014 


.020 


.014 


.018 


.014 


.020 


.014 


.019 


C 


.0091 


.0125 


.0091 


.0125 


.0091 


.0125 


.0091 


.0125 


.0091 


.0125 


.0091 


.0125 


.006 


.010 


D 


.403 


.413 


.447 


.462 


.497 


.511 


.600 


.614 


.620 


.630 


.700 


.712 


.718 


.728 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC.. 


.050 BSC 


.050 BSC 


.050 BSC 


E 


.292 


.2992 


.292 


.2992 


.292 


.2992 


.292 


.2992 


.292 


.2992 


.292 


.2992 


.340 


.350 


h 


.010 


.020 


.010 


.020 


.010 


.020 


.010 


.020 


.012 


.020 


.010 


.020 


.012 


.020 


H 


.400 


.419 


.400 


.419 


.400 


.419 


.400 


.419 


.406 


.419 


.400 


.419 


.462 


.478 


L 


.018 


.045 


.018 


.045 


.018 


.045 


.018 


.045 


.028 


.045 


.018 


.045 


.028 


.045 


o< 


0* 


8* 


0* 


8* 


0* 


8* 


0* 


8 # 


# 


8 # 


0* 


8* 


0* 


8* 



S15-24 



PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC (Continued) 



20-28 PIN SMALL OUTLINE (J-BEND) 

-.029 TYP 




PIN 



jFT.n 



J - 



Dl ■ 



-B (DPTIDN) 



WfiSifLt 



-Bl 



.025 MIN 




NDTESi 

1. Dl 8. El DD NDT INCLUDE MDLD FLASH DR PRDTRUSIDNS. 

2. FORMED LEADS SHALL BE PLANAR WITH RESPECT TD 
DNE ANDTHER WITHIN .004' AT THE SEATING PLANE. 

3. Dl g, El INCLUDE MDLD MISMATCH 8, ARE DETERMINED 
AT THE PARTING LINE. 



DWG # 


S020-1 


S024-4 


S028-4 


# OF LDS (N) 


20 LD 


(.300") 


24 LD (.300") 


28 LD (.350") 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.120 


.140 


.130 


.148 


.130 


.148 


A1 


.090 


.094 


.082 


.095 


.082 


.095 


B 


.026 


.030 


.026 


.032 


.026 


.032 


B1 


.014 


.020 


.015 


.020 


.016 


.020 


C 


.007 


.011 


.007 


.011 


.007 


.011 


D1 


.500 


.512 


.620 


.630 


.720 


.730 


E 


.336 


.347 


.335 


.345 


.380 


.390 


E1 


.292 


.299 


.295 


.305 


.345 


.355 


E2 


.262 


.272 


.260 


.280 


.310 


.330 


e 


.050 BSC 


.050 BSC 


.050 BSC 


h 


.010 R 


.012 | .020 


.012 | .020 



EH 



S15-25 



PACKAGE DIAGRAM OUTLINES 



PLASTIC LEADED CHIP CARRIERS 



20-84 PIN PLCC 



0,045 X 45* 






-Dl- 



PIN 1 



+ 






}-ElE 



IT 




D3/E3 D 2/E2 
bl 

1 



NOTES. 



CI] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

C23 BSC - BASIC PIN SPACING BETWEEN CENTERS. 

[33 D & E DD NOT INCLUDE MOLD FLASH DR PRDTRUSIDNS. 

[4] FORMED LEADS SHALL BE PLANAR WITH RESPECT TD ONE ANOTHER WITHIN ,004' 

THE SEATING PLANE. 
[53 ND 8. NE * # LEADS IN D 8, E DIRECTIONS 



AT 



DWG * 


J20-1 


J28-1 


J44-1 


J52-1 


J6S-1 


JS4-1 


# OF LDS 


20 


28 


44 


52 


68 


84 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.165 


.180 


.165 


.180 


.165 


.180 


.165 


.180 


.165 


.180 


.165 


.180 


Al 


.095 


.115 


.095 


.115 


.095 


.115 


.095 


.115 


.095 


.115 


.095 


.115 


B 


.026 


.032 


.026 


.032 


.026 


.032 


.026 


.032 


.026 


.032 


.026 


.032 


bl 


.013 


.021 


.013 


.021 


.013 


.021 


.013 


.021 


.013 


.021 


.013 


.021 


C 


.020 


.040 


.020 


.040 


.020 


.040 


.020 


.040 


.020 


.040 


.020 


.040 


CI 


.008 


.012 


.008 


.012 


,008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


D 


.385 


.395 


.485 


.495 


.685 


.695 


,785 


.795 


.985 


.995 


1,185 


1.195 


Dl 


.350 


.356 


.450 


.456 


.650 


.656 


.750 


.756 


.950 


.956 


1.150 


1.156 


D2/E2 


.290 


.330 


.390 


.430 


.590 


.630 


,690 


.730 


.890 


.930 


1.090 


1.130 


D3/E3 


.200 REF 


.300 REF 


.500 REF 


,600 REF 


.800 REF 


1,000 REF 


E 


.385 


.395 


.485 


.495 


.685 


.695 


.785 


.795 


.985 


.995 


1.185 


1.195 


El 


.350 


.356 


.450 


.456 


.650 


.656 


.750 


.756 


.950 


.956 


1.150 


1.156 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


,050 BSC 


.050 BSC 


ND/NE 


5 


7 


11 


13 


17 


21 



SI 5-26 



PACKAGE DIAGRAM OUTLINES 



PLASTIC LEADED CHIP CARRIERS (Continued) 



32 PIN PLCC 



0.045 X 45* 



E3 
<NE) 



c 
-[ 


D 

m 

t ,nn J-yrir-tr- iit ^ 






PIN 1^ 


u . 

UJ 




L_ D3 ^ 

^^ <ND)^ 








D2/E2 



NOTES" 

[13 ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

C2J BSC - BASIC PIN SPACING BETWEEN CENTERS. 

C31 D 8, E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 

[4] FDRMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE ANOTHER WITHIN .004' AT 

THE SEATING PLANE. 
C53 ND 8, NE = # LEADS IN D I E DIRECTIONS RESPECTIVELY. 



DWG # 


J32-1 


4* OF LBS 


32 LD 


SYMBOL 


MIN 


MAX 


A 


.120 


.140 


Al 


.075 


.095 


B 


.026 


.032 


bl 


.013 


.021 


C 


.015 


.040 


CI 


.008 


.012 


D 


.485 


.495 


Dl 


.449 


.453 


D2 


.390 


.430 


D3 


.300 REF 


E 


.585 


.595 


El 


.549 


.553 


E2 


.490 


.530 


E3 


.400 REF 


e 


.050 BSC 


ND/NE 


7/9 



m 



S15-27 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS 



20-44 PIN LCC (SQUARE) 



h x 45* C3 PL) 





NDTESi 

CH ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 

C2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 

C3: ND=NE - NUMBER DF LEADS PER SIDE. 



DWG # 
# DF PINS <N> 


L20-2 
20 


L28-1 
28 


L44-1 

44 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.064 


.100 


.064 


.100 


.064 


.120 


A1 


.054 


.066 


.054 


.077 


.054 


.088 


B1 


.022 


.028 


.022 


.028 


.022 


.028 


B2 


.022 


.041 


.022 


.041 


.022 


.041 


D 


.342 


.358 


.442 


.458 


.640 


.660 


D1 


.075 REF 


.075 REF 


.075 REF 


D2 


.200 BSC 


.300 BSC 


.500 BSC 


D4 


I .358 


I .458 


I .560 


D5 


.250 REF 


.350 REF 


.550 REF 


E 


.342 I .358 


.442 I .458 


.640 I .660 


E1 


.075 REF 


.075 REF 


.075 REF 


E2 


.200 BSC 


.300 BSC 


.500 BSC 


E4 


I .358 


I .458 


I .560 


E5 


.250 REF 


.350 REF 


.550 REF 


e 


.050 BSC 


.050 BSC 


.050 BSC 


h 


.040 REF 


.040 REF 


.040 REF 


I 


.020 REF 


.020 REF 


.020 REF 


L 


.045 


.055 


.045 


.055 


.045 


.055 


L2 


.077 


.093 


.077 


.093 


.077 


.093 


N 


20 


28 


44 


ND 


5 


7 


11 











SI 5-28 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS (Continued) 



48-68 PIN LCC (SQUARE) 



DWG # 
* OF LTADS (H) 


L48- 

48 r.c 


1 
>40"} 


L52-1 
5 2 


L68-2 
68 


L68-1 
68 r.025") 




WIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.055 


.120 


.061 


.087 


.082 


.098 


.065 


.098 


A1 


.045 


.090 


.051 


.077 


.072 


.088 


.055 


.075 


B1 


.017 


.023 


.022 


.028 


.022 


.028 


.010 


.014 


B2 


.017 


.033 


.022 


.041 


.022 


.055 


.008 


,024 


D 


.554 


.572 


.739 


.761 


.938 


.962 


.554 


.566 


D1 


.060 REF 


.075 REF 


.075 REF 


.080 REF 


D2 


.440 BSC 


.600 BSC 


.800 BSC 


.400 BSC 


D4 


I .546 


I .661 


I .862 


I .535 


D5 


.480 REF 


.650 REF 


.850 REF 


.430 REF 


E 


.554 t .572 


.739 I .761 


.938 I .962 


.554 I .566 


E1 


.060 REF 


.075 REF 


.075 REF 


.080 REF 


E2 


.440 BSC 


.600 BSC 


.800 BSC 


.400 BSC 


E4 


I .546 


I .661 


I .862 


I .535 


E5 


.480 REF 


.650 REF 


.850 REF 


.430 REF 


e 


.040 BSC 


.050 BSC 


.050 BSC 


.025 BSC 


h 


.012 RADIUS 


.040 REF 


.040 REF 


.040 REF 


I 


.020 REF 


.020 REF 


.020 REF 


.020 REF 


L 


.033 | .047 


.045 


.055 


.045 


.055 


.045 


.055 


L2 


.077 I .093 


.077 


.093 


.077 


.093 


.077 


.093 


N 


48 


52 


6B 


68 


ND 


12 


13 


17 


17 



E0 



S15-29 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS (Continued) 



20-24 PIN LCC (RECTANGULAR) 



h x 45*<3P PL)— 



NDTESi 
El] ALL 
C2J BSC 
C3] ND •■ 
C43 NE : 




J x 45* 



Al 



E4 



-i 



L 




DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 
- BASIC PIN SPACING BETWEEN CENTERS. 
- # LEADS DN 'D' SIDE 
■ # LEADS DN 'E' SIDE 



DVG # 
# OF PINS CN) 


L20-1 
20 


L22-1 
22 


L24-1 
2* 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


,064 


.075 


.064 


.100 


.064 


.100 


Al 


.050 


.065 


.054 


.063 


.054 


.066 


Bl 


.022 


.028 


.022 


.028 


.022 


.028 


B2 


.022 


.041 


.022 


.041 


.022 


.041 


I? 


.284 


.296 


.284 


.296 


.292 


.308 


fil 


.075 REF 


.070 REF 


.050 REF 


D2 


.150 BSC 


.150 BSC 


.200 BSC 


D4 


1 .290 


1 .280 


1 .308 


lis 


.200 REF 


.200 REF 


.210 REF 


E 


.420 1 .431 


.480 1 .496 


.392 1 .408 


El 


.085 REF 


.095 REF 


.050 REF 


E2 


.250 BSC 


.300 BSC 


.300 BSC 


E4 


1 .410 


1 .480 


1 .408 


E5 


.335 REF 


.400 REF 


.310 REF 


e 


.050 BSC 


.650 BSC 


.050 BSC 


h 


,012 RADIUS 


.012 RADIUS 


.025 REF 


,1 


.012 RADIUS 


,012 RADIUS 


,015 ret 


L 


.045 | .051 


.035 


.dst 


.045 


.055 


Ly 


.053 1 .095 


.083 


.097 


.077 


.093 


N 


20 


22 


24 


ND 


4 


4 


5 


NE 


6 


7 


7 



S15-30 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS (Continued) 



2B-32 PIN LCC (RECTANGULAR) 



h x 45deg (3 pi) 




x 45deQ— J Al |— 



7 



E4 



-^ K -i 



L 




NDTESi 
C13 ALL 
C2] BSC 
C3] ND ■■ 
[43 NE = 



DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 
- BASIC PIN SPACING BETWEEN CENTERS. 
■ # LEADS DN 'D' SIDE 
= tt LEADS DN 'E' SIDE 



DWG * 
# OF LEADS <N> 


L28-2 
29 


L3j 


l-i 

2 




MIN 


MAX 


MIN 


MAX 


A 


.060 


.120 


.060 


.120 


Al 


.050 


.088 


.050 


.088 


Bl 


.022 


.028 


.022 


.028 


B2 


.022 


.041 


.022 


.041 


D 


.342 


.358 


.442 


.458 


Dl 


.075 REF 


.075 REF 


D2 


.200 BSC 


.300 BSC 


D4 


1 .358 


1 .458 


D5 


.250 REF 


.350 REF 


E 


.540 1 .560 


.540 1 .560 


El 


.075 REF 


.075 REF 


E2 


.400 BSC 


.400 BSC 


E4 


I .558 


1 .558 


C5 


.450 REF 


.450 REF 


e 


.050 BSC 


,050 BSC 


h 


.040 REF 


.040 REF 


.1 


.020 REF 


.020 REF 


L 


.045 | .055 


.04S | ,053 


Lcf 


.u// 1 ,uya 


.u// 1 ,uyy 


M 


28 


32 


ND 


5 


7 


NF. 


9 


9 



m 



S15-31 



PACKAGE DIAGRAM OUTLINES 



CERPACKS 



16-28 LEAD CERPACK 




c- 


t 

L 




E 




! 


~H 


-Q 

Ah- 



NOTES: 

[1] ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE STATED. 

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG # 
# OF LEADS (N) 


E16-1 
16 LEADS 


E20-1 
20-LEADS 


E24-1 
24-LEADS 


E28-1 
28-LEADS 


E28-2 
28-LEADS 




WIN 


Max 


MIN 


MaX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.045 


.085 


.045 


.092 


.045 


.090 


.045 


.115 


.045 


.090 


b 


.015 


.019 


.015 


.019 


.015 


.019 


.015 


.019 


.015 


.019 
























C 


.003 


.006 


.003 


.006 


.003 


.006 


.003 


.009 


.003 


.006 


D 




.440 




.540 




.640 




.740 




.740 


E 


.245 


.285 


.245 


.300 


.300 


.420 


.460 


.520 


.340 


.380 


E1 




.305 




.305 




.440 




.550 




.400 


e 


.050 


BSC 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


K 


.008 


.015 


.008 


.015 


.008 


.015 


.008 


.015 


.008 


.015 


L 


.250 


.370 


.250 


.370 


.250 


.370 


.250 


.370 


.250 


.370 


Q 


.026 


.040 


.026 


.040 


.026 


.040 


.026 


.045 


.026 


.045 


S 




.045 




.045 




.045 




.045 




.045 


S1 


.005 




.005 




.005 




.000 




.005 



























S15-32 



PACKAGE DIAGRAM OUTLINES 



CERQUADS 



6B LEAD (STRAIGHT LEADS) 




CI] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE STATED. 
L2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG tt 
No. DF LD 


CQ68-1 
68 LD 




MIN 


MAX 


A 


.120 


.140 


b 


.008 


.013 


C 


.0045 


.008 


D 


.922 


1.080 


Dl 


.460 


.500 


D3 


.400 REF 


e 


.025 BSC 


E 


.922 


1.080 


El 


.460 


.500 


E3 


.400 REF 


L 


.200 | .300 



10 



S15-33 



PACKAGE DIAGRAM OUTLINES 



CERQUADS (Continued) 



84 LD (J-BEND) 



.T" 



.040 X 45*- 



-El- 




n^^ffl^tti i 



NOTES" 

CI] ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

C2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG # 
# OF LEADS <N 


CQ84-1 
) 84 -LEADS 




MIN 


MAX 


A 


.155 


.200 


Al 


.090 


.120 


B 


.026 


.032 


bl 


.017 


.021 


C 


.006 


.010 


D / E 


1.170 


1.180 


Dl / El 


1.138 


1.162 


D2 / E2 


.548 


.568 


D3 / E3 


1.000 REF 


e 


.050 BSC 


N 


84 



S15-34 



PACKAGE DIAGRAM OUTLINES 



FLATPACKS 



20-28 LEAD FLATPACK 






t 




L 




T 1 


1 

E 


1 1 

EE 


i 


.1 




» 1 




L 


■H 





NOTES: 

[1] ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE STATED. 

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG # 

S OF LFADS (M 


F20-1 

, 20-LEADS 


F20-2 
20-LFADS f.295 BODY} 


F24-1 

P4-LFADS 


F28-1 
78-t FADS 


F28-2 

28-LFADS 




MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.045 


.092 


.045 


.092 


.045 


.090 


.045 


.090 


.045 


.115 


b 


.015 


.019 


.015 


.019 


.015 


.019 


.015 


.019 


.015 


.019 


C 


.003 


.007 


.003 


.006 


.003 


.007 


.004 


.007 


.003 


.009 


D 




.490 




.490 




.640 


.710 


.740 




.740 


E 


.340 


.360 


.245 


.303 


.360 


.420 


.480 


.520 


.460 


.520 
























E2 


.130 




.130 




.180 




.180 




.180 




E3 


.030 




.030 




.030 




.040 




.030 




e 


.05( 


} BSC 


.050 BSC 


.050 


BSC 


.050 


BSC 


.050 


BSC 


K 


.006 


.015 


.008 


.015 










.008 


.015 


L 


.250 


.370 


.250 


.370 


.250 


.370 


.250 


.370 


.250 


.370 


Q 


.010 


.040 


.010 


.040 


.010 


.040 


.010 


.040 


.026 


.045 


S 




.045 




.045 




.045 




.045 




.045 


S1 


.005 




.005 




.005 




.005 




.000 



























m 



S15-35 



PACKAGE DIAGRAM OUTLINES 



FLATPACKS (Continued) 



48-64 LEAD QUAD FLATPACK 







T 

L 

1 

n 

D3 



PIN 1 ID- 



r 

L 

L 



■4 -A2 

i 



NOTES: 

[1] ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE STATED. 

[2] BSC - BASIC PIN SPACING BETWEEN CENTERS. 



DWG # 

# OF LEADS (N) 


F48 
48-L 


-1 
EADS 


F64 
64-L 


-1 
EADS 




MIN 


MAX 


MIN 


MAX 


A 


.0B9 


.108 


.070 


.090 


A1 


.079 


.096 


.060 


.078 


A2 


.058 


.073 


.030 


.045 


b 


.018 


,022 


.016 


.020 


c 


.008 


.010 


.009 


.012 


D 




.750 


.885 


.915 


D1 


.100 REF 


,075 REF 


02 


.550 BSC 


.750 BSC 


D3 


I .630 


.505 I .535 





.050 BSC 


.050 BSC 


E 


I .750 


.885 I .915 


E1 


.100 REF 


.075 REF 


E2 


.550 BSC 


.750 BSC 


E3 




.630 


.505 


.535 


L 


.350 


.450 


.350 


.450 


NO- 


12 


16 


NE 


12 


16 









S 15-36 
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FLATPACKS (Continued) 
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(M6) 40-PIN SIDEBRAZE DIP 
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(M9) 48-PIN CERAMIC DIP 
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(M12) 64-PIN SIDEBRAZE DIP 
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(M15) 30-PIN FR-4 SIP 
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(M18) 43-PIN FR-4 SIP 



* 


4.330 
4.350 


». 




E 


j 


t 


] □ 


I 


c 


] 


A 


[ 


3 


t 


] □ 


| 


E 


] 




yimBiiiifflip- 


jh 


* 


h 




■h 






0.000 
0.785 



0.100 
TYP. 



0.035 
0.065 



0.015 
0.025 



una 



0.000 
0.360 



0.000 
0.630 



0.007 
0.013 



SIDE VIEW 



FRONT VIEW 



□ 

I 



h 

0.060 
0.095 



h 



BACK VIEW 



It 



=i4 



0.125 J 



L 



0.175 



0.040 
5375 



(M19) 28-PIN CERAMIC SIP 
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(M20) 30-PIN CERAMIC SIP 
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(M23) 88-PIN CERAMIC DUAL SIP 
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(M26) iOO-PIN FR-4 QIP 
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(M27) 108-PIN FR-4 QIP 
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(M28) 120-PIN FR-4QIP 
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(M30) 164-PIN FR-4QIP 
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(M31) 92-PIN CERAMIC QIP 
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